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ATTACHMENT 1

PLAN FOR SATISFACTION OF PERMITTING REQUIREMENTS (PSPR)

The PSPR describes the permitting requirements for the remediation at the NL/Taracorp
Superfund Site. The plan is divided into three sections based on the different types of areas
within the site: residential, industrial and remote areas. The residential area includes the
residential lots, parks, schools, churches, and other public facilities within Granite City,
Madison, and Venice. The industrial property includes Taracorp, Trust 454, Rich Oil and
BV&G Transportation properties. The remote areas include Venice Alleys, Eagle Park
Acres, Missouri Avenue, 3108 Colgate Avenue, 1628 Delmar Avenue, Schaeffer Road, 2230
Cleveland Avenue, and Sand Road. Permitting requirements will differ for each area due
to varying waste type, waste transportation requirements, and varying disposal needs.

While not required, it is recommended that a formal letter outlining the scope of work that
will be undertaken should be sent to the local governing bodies of Granite City, Madison,
and Venice for their review. This information should be delivered at least four to six weeks
prior to the start of any remediation activities. It is advisable to keep the local officials
informed of remediation activities, schedule, and any changes that may occur. Their
assistance in implementing this plan may prove invaluable as remediation activities proceed.

The plan includes procedures and estimated time frames necessary to acquire these permits
and clearances. Estimated time frames for each permit are listed in Tables 5-1, 5-2 and 5-3.
Names and telephone numbers of organizations and agencies that will need to be contacted
are included in Table 5-4.

The actual time required for regulatory agency review and approval of project submittals can
be highly variable and is beyond the control of the USAGE, USEPA, and WCC. It is
recognized that if extended periods of time are required for review, it will likely have an
adverse effect on the estimated schedule presented herein.
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i.o
INDUSTRIAL PROPERTY PLAN

The remedial action for the Main Industrial Property requires that all unpaved areas with soil
lead concentrations greater than 1,000 ppm be excavated and incorporated into the Taracorp
slag pile. The remediated areas will then be restored to their original state. The Main
Industrial Property includes Taracorp, Trust 454, Rich Oil and BV&G Transportation
properties. The PSPR for the industrial property corresponds with the remedial action tasks
which include waste excavation, waste disposal, and restoration.

1.1 WASTE EXCAVATION AND RESTORATION TASK

In order to excavate all soil on the Main Industrial Property with greater than 1000 ppm and*
incorporate it into the NL/Taracorp pile, the following permits and clearances will be
necessary:

1.0 A signed property access agreement from each property owner. If a property owner
is unwilling to grant access, a court order/warrant will be necessary. Contact the
USEPA project manager for property owner list.

2.0 Construction permits from the Granite City Public Works Director for any remedial
work conducted within the city's easement area.

3.0 Disposal of decontamination water. Obtain permission from the Granite City Sewer
District to dispose of water into storm water sewer or sanitary sewer lines.

4.0 Notification of Municipal Street Departments to obtain clearance for any interruption
of street/traffic lights.

5.0 Notification of each utility company to check for underground utility lines prior to
excavation. The "JULDE" system in Illinois contacts most utility companies. Utility
companies to contact for the Main Industrial Property include:
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• Illinois Power Company
• Illinois American Water Company
• Illinois Bell Telephone Company
• Mississippi River Transmission Corporation
• MCI Telecommunications Corporation
• AT&T Company

6.0 NPDES Storm Water Land Disturbance Permit from the IEPA if an excavation site
is larger than 5 acres.

7.0 Air permit from IEPA. The permit will include methods and procedures to control
dust during excavation.

1.2 STABILIZATION OF HAZARDOUS WASTE

The soil excavated from the Main Industrial Property will be characterized as "hazardous"
if it fails the Toxicity Characteristic Leaching Procedure (TCLP) and must be stabilized to
the Best Demonstrated Available Technology (BDAT) treatment standards prior to disposal.
After stabilization if the "hazardous" waste passes TCLP, the waste may be de-characterized
as "hazardous" and re-classified as "special". It is expected that the stabilized waste will
pass TCLP. If the stabilized material does not pass TCLP due to lead leachate
concentrations in excess of 5 mg/liter, the waste material is classified as land banned and
cannot be disposed of on-site or at a landfill facility until it has been stabilized so that it
passes TCLP. Any material that cannot be stabilized to pass TCLP will need to be
transported to a secondary lead smelting facility that is permitted to handle this type of
material. All waste material originally classified as "special" waste (passes TCLP) will not
have to be treated and can be disposed of on-site.
For "hazardous" waste (fails TCLP), stabilization can be performed using either of two
scenarios:

A. Treatment could be performed at the Main Industrial Property. This would
include treatment of the "hazardous" waste from both the main site and the
Remote Fill Areas, and would require only one treatment facility.
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B. Treatment could be performed at an off-site permitted RCRA hazardous waste
management facility. This could either be a RCRA-compliant landfill or a
secondary smelter, depending on the type and volume of material.

Depending on which treatment scenario is be used, permitting and clearance requirements
include the following:

Option A: Stabilization Facility at Main Industrial She Property

The most likely scenario would utilize a treatment facility at the Main Industrial Property.
Prior to any permitting, the design of the treatment facility will need to be approved by the
USAGE project manager, USEPA and BEPA. Concurrence of the local city governments is
also recommended.

The treatment facility should include:

• Receiving processes and functions

- Unloading
- Decontamination of equipment and personnel
- Inventory and documentation
- Sampling
- Composition verification
- Weight and volume determinations
- Reagent and waste storage
- Distribution for processing
- Spill control

• Treatment processes

- Stabilization process that meets BDAT treatment standards

• Emissions, effluents, and disposal functions

- Production storage for quality control
- Product analysis
- Run-on and Run-off control systems
- Wind dispersal control plan
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• Support area and hazard prevention plans

- Field office
- Analytical lab
- Security system
- Emergency response procedures
- Contingency plan

Permits and clearances required for the treatment facility include:

1.0 NPDES permit for wastewater and storm water discharge from the IEPA.

2.0 Air permit from the EEPA.

Option B: Stabilization Facility Off-site at a RCRA Hazardous Waste Management
Facility

An alternative scenario would utilize an off-site RCRA-permitted facility to dispose of
"hazardous" material. A permitted RCRA Hazardous Waste Management Facility can store,
stabilize and dispose of the "hazardous" waste. The facility can utilize BDAT stabilization
methods that will be accepted by the USAGE, USEPA, and IEPA. Most facilities will also
conduct laboratory analyses, stabilization studies, and help with permitting. No permits are
required for the stabilization procedures, but are required for disposal.

1.3 WASTE DISPOSAL TASK

Option A: Disposal at the Main Industrial Property

Any material that is excavated from the Main Industrial Property will be incorporated into
the NIVTaracorp pile. Prior to any permitting, the waste disposal facility design will need
to be approved by USACE, USEPA and EEPA. The waste disposal facility design should
comply with solid waste disposal facility criteria described in 40 CFR 257 and 258.
Concurrence of the Granite City Council is also recommended.
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The waste disposal facility design should include the following processes and systems:

• Receiving processes and functions

- Unloading
- Decontamination of equipment and personnel
- Inventory and documentation
- Sampling
- Composition verification
- Weight and volume determinations
- Spill control

• Design of landfill system

- Liner system
- Construction and maintenance plan
- Cap liner system
- Run-on and run-off control systems
- Wind dispersal control plan

• Support plans and hazard prevention plans

- Field office
- Hazard prevention plans
- Security system
- Emergency response procedures
- Groundwater monitoring and protection plan
- Contingency plan

Necessary permits and clearances required for the disposal facility will include:

1.0 Utility checks as explained in section 1.1, step 5.0. Obtain approval to relocate all
utilities which will be located underneath the expanded landfill area.

2.0 Identification and elimination of vertical and horizontal migration pathways (i.e.,
abandoned sewer systems, utility lines)

3.0 NPDES permit for storm water and wastewater discharge from the IEPA.
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4.0 Disposal of decontamination water from equipment and personnel decontamination
operations. Obtain permission from the Granite City Sewer District to dispose water
into storm water or sanitary sewer lines.

5.0 Air permit from the IEPA. The permit will include methods and procedures to
control dust during disposal operations.

Option B: Disposal Off-site at a Municipal Waste Management Facility

Due to space constraints and/or political considerations, it may become necessary to dispose
of all or part of the lead contaminated soil from the Adjacent Residential Areas at an off-site
special waste landfill. Permits and clearances required by the disposal facility include:

• A generic permit issued by the DEPA to each hazardous waste management
facility for specific waste streams with specific parameters. A full test
package is required to prove the material falls within the parameters of the
Generic permit.

• A supplemental permit if the material falls outside the parameters for a
generic permit. The supplement permit serves as IEPA approval for the
facility to process the special waste stream.

• A separate waste profile for each generator number may be required by the
disposal facility.
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2.0
RESIDENTIAL AREA PLAN

The remedial action for the residential area requires that residential lots with a soil lead
concentration greater than 500 ppm be excavated and restored with clean topsoil. The soil
waste will be stabilized, if "hazardous", and will be disposed of either by incorporation into
the Taracorp Pile or at off-site landfill facilities. The PSPR.corresponds with the remedial
action tasks which include:

• waste excavation and restoration
• waste transportation
• waste stabilization, if "hazardous" (fails TCLP )
• waste disposal as either "special" or "hazardous"

2.1 WASTE EXCAVATION TASK

The excavation of the soil in the residential area consists of removing contaminated soil from
unpaved areas in yards with soil lead concentrations greater than 500 ppm. This will
include soil from the easement area (city right-of-way), located between the street and front
sidewalk.

To accomplish this, the following permits and clearances are required for the waste
excavation task:

1.0 Written notification of each city council (Granite City, Madison and Venice) prior to
the start of any remediation activities.

2.0 Construction permits from each city engineer or public works director if remedial
work is to be conducted within the easement areas.

3.0 A signed property access agreement from each resident. If resident is unwilling to
grant access, a court order/warrant will be necessary.
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4.0 Notification of each city's police and fire departments if specific streets or alleys will
be blocked off during excavation of the residential lots. Provide an outline showing
excavation areas and time schedules. Obtain suggestions for traffic routing and
control. If water or electricity will be needed for excavation, obtain utility
connection permits.

5.0 Notification of each city's street department to obtain clearance for any interruption
of street lights and traffic signals.

6.0 Disposal of decontamination water. Obtain permission from the Granite City area
sewer district to dispose water in storm water sewer lines.

7.0 Notification of each utility company to check for underground utility lines prior to
excavation. The "JULEE" system in Illinois contacts most utility companies. For the
residential area, most utilities should be below the one foot excavation interval,
although there is the possibility some lines may be above this level. Utility
companies to contact when working in residential areas include:

• Illinois Power Company
• Illinois American Water Company
• Mississippi River Transmission Company
• Cencom Cable

8.0 NPDES Storm Water Land Disturbance Permit from the IEPA for sites larger than
5 acres.

9.0 IEPA air permit. The permit will include methods and procedures to control dust
during excavation.

2.2 WASTE TRANSPORTATION TASK

Prior to transporting any material from the residential areas to the Main Industrial Property,
the following will be necessary:
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1.0 Determine if hauling "hazardous" waste within the residential area will have special
transportation requirements in addition to manifesting even though the area is within
the "NL/Taracorp Superfund Site". This will need to be discussed and approved by
the USAGE project manager, IDOT, IEPA, and USEPA.

2.0 Prepare decontamination procedures plan for transportation equipment. This will
require the approval of each agency listed above.

3.0 Prepare the IEPA six-part Uniform Hazardous Waste Manifest for each truckload of
hazardous and special waste. Land Disposal Restriction (LDR) forms for lead
contaminated (D008) waste, and submitted to the USEPA-Region V. Generator
numbers (IEPA and USEPA non-small quantity generator) are required for
manifesting. A separate generator number is required for each waste "site". The
"generator" (USEPA - Region 5) must sign each manifest.

2.3 STABILIZATION OF HAZARDOUS WASTE

The soil excavated from the residential lots will be characterized as "hazardous" if it fails
TCLP. If it is characterized as hazardous it must be stabilized to BDAT treatment standards
prior to disposal. After stabilization if the hazardous waste passes TCLP, the waste may be
de-characterized as "hazardous" and will be re-classified as "special". It is expected that the
stabilized waste will pass TCLP. If the stabilized material does not pass TCLP due to lead
concentrations in excess of 5 mg/liter, the waste material is classified as land banned and
cannot be disposed of at the main industrial site or in any landfill until it has been stabilized
to pass TCLP. Any material that cannot be stabilized to pass TCLP will need to be
transported to a secondary lead smelting facility that is permitted to handle this type of
material. Waste originally classified as "special" waste (passes TCLP) will not have to be
treated, and can be disposed of either at the NL/Taracorp pile or at a "special" waste
landfill.

For "hazardous" waste (fails TCLP) from the residential areas, the stabilization options are
discussed in section 1.2.
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2.4 WASTE DISPOSAL

The wastes from the residential lots may be disposed of at several locations and will require
different permit procedures. Waste that is classified as a "special" waste (passing TCLP),
it may either be disposed of at the industrial site or at a municipal landfill permitted for
"special" waste disposal. It is not anticipated that any residential soil waste will be classified
as " hazardous", requiring disposal in a RCRA compliant facility.

Depending on which disposal facility is chosen, the following permits and clearances
required:

Option A: Disposal at the Main Industrial Property

Disposal of waste material on-site would require incorporating the waste material into the
NL/Taracorp pile. The last phase of the process would be the installation of a RCRA-
compliant cap over the enlarged and reconfigured pile. Prior to any permitting, the waste
disposal facility design will need to be approved by USAGE, USEPA, IEPA and local city
governments.

The waste disposal facility design for on-site disposal is discussed in section 1.3.

Option B: Disposal Off-site at a Municipal Waste Management Facility

Due to space constraints and/or political considerations, it may became necessary to dispose
of all or part of the lead contaminated soil from the Adjacent Residential Areas at an off-site
special waste landfill. Permits and clearances required by the disposal facility are described
in section 1.3.

Option C: Disposal Off-site at a RCRA-compliant Disposal Facility

A permitted RCRA Hazardous Waste Management Facility can store, treat and dispose of
the hazardous waste. The facility will utilize a method that can meet BDAT treatment
standards and will be accepted by the USAGE, USEPA, and EEPA. Most facilities will also
conduct laboratory analyses, stabilization studies, and assist with permits. No permits are
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required for the stabilization process, but are required for disposal. A disposal facility of
this type would only be utilized in the unlikely event that waste material classified as
"hazardous" could not be stabilized on-site and disposed of either on-site or at a "special"
waste facility.
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3.0
REMOTE FILL AREAS PLAN

The remedial action plan requires that Remote Fill Areas, except for alleys and driveways,
with soil lead concentrations greater than 500 ppm be excavated and restored with clean
topsoil. Alleys and driveways in these areas that contain rubber battery chips will be
excavated, and restored with a suitable pavement material. The soil and battery casing
material will be stabilized if classified as "hazardous" (fails TCLP), and will be disposed of
either by incorporation into the Taracorp Pile or in off-site landfill facilities. The PSPR
corresponds with the remedial action tasks which include:

• waste excavation and restoration
• waste transportation
• waste treatment, if hazardous (fails TCLP)
• waste disposal as either "special" or "hazardous"

3.1 WASTE EXCAVATION TASK

The excavation task in the Remote Fill Areas will consist of removal of all battery casing
material and contaminated soil. Permits and clearances required for waste excavation
include:

1.0 A signed property access agreement from each property owner. If a property owner
is unwilling to grant access, a court order/warrant will be necessary. Contact the
USEPA-Region V project manager for the property owner list.

2.0 Construction permits from the City Engineer or Public Works Director responsible
for each of the Remote Fill Areas for remedial work conducted on any public
easements that cross these sites.

3.0 Disposal of decontamination water. Obtain permission from the Granite City Sewer
District to dispose of water into the storm sewer system.
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4.0 Notification of each city's police and fire departments if specific streets or alleys will
be blocked off during excavation of the residential lots. Provide an outline showing
excavation areas and time schedules. Obtain suggestions for traffic routing and
control. If water or electricity will be needed for excavation, obtain utility
connection permits.

5.0 Notification of each city's street department to obtain clearance for interruption of
street lights and traffic signals.

6.0 Utility checks as explained in section 1.1, step 5.0.

7.0 NPDES Storm Water Land Disturbance Permit from the IEPA if an excavation site
is larger than 5 acres.

8.0 Air permit from IEPA. The permit will include methods and procedures to control
dust during excavation.

3.2 WASTE TRANSPORTATION TASK

Prior to transporting any material from the Remote Fill Areas though residential areas to the
appropriate disposal facilities, it will be necessary to follow the steps outlined in section 2.2.

3.3 STABILIZATION OF HAZARDOUS WASTE

The soil and battery casing material excavated from the Remote Fill Areas will be
characterized as "hazardous" if it fails TCLP and must be stabilized to the BOAT treatment
standards prior to disposal. After stabilization if the hazardous waste passes TCLP, the
waste may be decharacterized as hazardous and will be reclassified as special. It is expected
that the stabilized waste will pass TCLP. If the material does not pass TCLP due to lead
concentrations in excess of 5 mg/liter, the waste material is classed as land banned and
cannot be disposed of in any landfill until it has been stabilized so that it passes TCLP. Any
material that cannot be stabilized so that it can pass TCLP will need to be transported to and
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disposed of at a secondary lead smelting facility that is permitted to handle this type of
material. All waste classified as "special" waste (passes TCLP) will not have to be treated.

Three different treatment scenarios are possible: 1. Treatment at a central treatment facility
constructed at the Main Industrial Property; 2. Treatment at satellite facilities constructed
at each of the Remote Fill Areas; and 3. Treatment at a remote disposal facility.
Permitting and clearance requirements will differ depending on which treatment scenario is
used.

Option A: Stabilization Facility at the Main Industrial Property

A treatment facility at the Main Industrial Property would be the most efficient and cost
effective way to handle the proposed waste stream. Facility design and permit requirements
are discussed in section 1.2.

Option B: Satellite Stabilization Facilities at each Remote Fill Area

If it is not feasible to transport the "hazardous" waste through residential areas for treatment
at the Main Industrial Property, satellite treatment facilities may be required at the Remote
Fill Areas to treat and stabilize the material prior to transport. Prior to any permitting, the
design of the satellite treatment facility will need to be approved by the USAGE, USEPA and
IEPA. Concurrence of the local city governments is also recommended.

The satellite treatment facility should include the same functions and processes as would be
required for a central treatment facility (option A).

Permits and clearances required for the treatment facilities would be the same ones required
for Option A.

Option C: Stabilization at an Off-site RCRA Hazardous Waste Management Facility

A permitted RCRA Hazardous Waste Management Facility can store, treat, and dispose of
the hazardous waste. Depending on the type of waste material, this facility could either be
a RCRA-compliant landfill or a secondary lead smelter. The facility can utilize a treatment
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method that will meet BOAT treatment standards and will be accepted by the USAGE,
USEPA, and IEPA. Most facilities will also conduct laboratory analyses, stabilization
studies, and help with permitting. No permits are required for the treatment phase, but are
required for disposal.

3.4 WASTE DISPOSAL TASK

The wastes from the Remote Fill Areas can potentially be disposed,of at several locations,
with each requiring different permitting procedures. For waste that can be classified as
"special" waste (passing TCLP), disposal is acceptable at either the Main Industrial Property
or at a municipal landfill permitted for "special" waste. Waste that has been classified as
"hazardous" (fails TCLP) will require stabilization prior to disposal.

The permits and clearances will vary depending on which type of disposal facility is utilized
and are discussed in section 1.3.
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TABLE 1.0 PERMITS AND CLEARANCES TIME SCHEDULE
MAIN INDUSTRIAL PROPERTY

Permit / Clearance

City Council Approvals
Property Access

Construction Permits

Water Disposal

Utility Clearances

Utility Clearances
Sewer Line Excavation Clearance

Street/Traffic Light Clearance
NPDES Wastewater Permit

NPDES Storm Water Permit
Wind Dispersal Control Plan

Street/ Alley Blockage Schedule
Utility Connection Permits

Air Permit

Agency

Local Government
USEPA

Public Works Director
Local Granite City

Regional Sewer System
"JULffi"

Local Utilities
Public Works Director

Street Department
ffiPA

IEPA

Multiple Agencies
Fire/Police Departments

Fire Departments

DEPA

Time Required

4-6 Weeks

2-4 Months

2-4 Weeks

2-4 Weeks

1-2 Week

4 Weeks
2-4 Weeks

2-4 Weeks

6-12 Weeks

6-12 Weeks

6-12 Weeks
2-4 Weeks

2-4 Weeks

6-12 Weeks
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TABLE 2.0 - PERMITS AND CLEARANCES TIME SCHEDULE
RESIDENTIAL AREAS

PERMIT/CLEARANCE

City Council Approvals

Property Access

Construction Permits

Water Disposal

Utility Clearances
Utility Clearances

Sewer Line Excavation Clearance
(If needed)

Street/Traffic Light Clearance
NPDES Wastewater Permit

NPDES Storm Water Permit
Street/ Alley Blockage Schedule

Utility Connection Permits
Air Permit

Decontamination Procedures Plan

Uniform Hazardous Waste Manifest
Treatment Facility Design Approval

Disposal Permits

AGENCY

Local Governments
USEPA

City Engineer or
Public Works Director

Granite City Regional
Sewer System

"JULIE"

Local Utilities

City Engineer or
Public Works Director

Street Department
ffiPA

IEPA

Fire/Police Departments
Fire Department

ffiPA
Multiple Agencies

IDOT, ffiPA

Multiple Agencies

ffiPA

TIME
REQUIRED

4-6 Weeks

4-12 Months

2-4 Weeks

2-4 Weeks

1-2 Weeks
4 Weeks

2-4 Weeks

2-4 Weeks
6-12 Weeks
6-12 Weeks

8-12 Weeks
2-4 Weeks

6-12 Weeks
6-12 Weeks

2-8 Weeks
6-12 Weeks
2-8 Weeks
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TABLE 3.0 - PERMITS AND CLEARANCES TIME SCHEDULE
REMOTE FILL AREAS

PERMIT/CLEARANCE

Construction Permits

Property Access

Water Disposal

Utility Clearances
Utility Clearances

Sewer Line Excavation Clearance

Street/Traffic Light Clearance

NPDES Wastewater Permit
NPDES Storm Water Permit

Street/ Alley Blockage Schedule
Utility Connection Permits

Air Permit

Documentation Procedures Plan
Uniform Hazardous Waste Manifest
Treatment Facility Design Approval

Disposal Permits
Waste Disposal Facility Design

Approval

AGENCY

City Engineer or
Public Works Director

USEPA

Granite City Regional
Sewer System

"JULJE"

Local Utilities
City Engineer or

Public Works Director

Street Department

ffiPA

ffiPA

Fire/Police Departments
Fire Department

ffiPA

Multiple Agencies
IDOT, IEPA

Multiple Agencies

IEPA

Multiple Agencies

TIME
REQUIRED

4-12 Months

2-4 Months

2-4 Weeks

1-2 Weeks

4 Weeks

2-4 Weeks

2-4 Weeks

6-12 Weeks

6-12 Weeks
2-4 Weeks
2-4 Weeks

6-12 Weeks

6-12 Weeks

2-8 Weeks
6-12 Weeks

2-8 Weeks
6-12 Weeks
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TABLE 4.0 - AGENCIES AND ORGANIZATIONS RESPONSIBLE
FOR PERMITS AND CLEARANCES

AGENCY

USAGE
ATTN: CEMRO-ED-ED

215 North 17th Street
Omaha, NE 68102

USEPA-Region V, 5HS-11
77 W. Jackson, 6th Floor

Chicago, IL 60604

IEPA
2200 Churchill Road

P.O. Box 19276
Springfield, IL 62794

Granite City
Board of Aldermen

Madison
City Council

Venice
City Council

Granite City
Public Works Director

Madison
City Engineer

Venice
City Engineer

Granite City Regional
Sewer System

2000 Edison Avenue
Granite City, IL 62040

Granite City Police
2330 Madison Avenue

Granite City, IL 62040

Granite City Fire Dept.
2300 Madison Avenue

CONTACT (if known)

Eugene Liu
Project Manager

Brad Bradley
Project Manager

Brian Kulman
Project Manager

Mayor Von Dee Cruse

Mayor John Bellcoff

Mayor Tyrone Echols

Brett Henke

Rob Robbins
Superintendent of Streets

Joe Juneau

Terry Kellahan
Superintendent

Chief of Police

Fire Chief

TELEPHONE

(402)342-0051

(312) 886-4742

(217) 782-6761

(618) 452-6214

(618) 451-4838

(618) 452-8539

(618) 452-6218

(618) 876-6268

(618) 877-1400

(618) 452-6230

(618) 451-9760

(618)877-6114
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AGENCY

Granite City Street Dept.
2301 Adams Street

Granite City, 11 62040

Madison Police
1529 3rd Street
Madison, IL

Madison Fire Dept.
1529 3rd Street
Madison, IL

Superintendent of Streets
1526 3rd Street
Madison, EL

"JULEE"

Illinois Power Company

Illinois American Water
Company

Mississippi River
Transmission Corporation

S M & P
(clear utilities for Illinois

Power &
Illinois Bell)

Cencom Cable Television

MCI Telecommunications

A T & T

ffiPA
Water Pollution Control

ffiPA
Air Pollution Dept.

CONTACT (if known)

Chief of Police

Fire Chief

Rob Robbins

Bill Johnson

Dave Schwierjohn

Red Barnes

Mike McCartney

Phillip Christensen

Ron Keller

Thomas McSwiggen
Roland Sharp

Mike Davidson

TELEPHONE

(618) 452-6222

(618) 876-4300

(618) 876-4300

(618) 876-6268

(800) 892-0123
(618) 798-6285

(618)876-0011

(618) 281-7167

(618) 233-6999

(618) 345-8506
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ATTACHMENT 2

IDENTIFICATION OF RCRA COMPLIANT LANDFILL

DISPOSAL OF LEAD CONTAMINATED SOIL AND
BATTERY CASING MATERIAL FROM THE

NL/TARACORP SUPERFUND SITE

The alternatives available for the disposal of lead contaminated soil and battery casing
material at the NL/Taracorp Superfund Site are dependent upon the material's waste
classification. The classification of the material is based upon the results of the Toxicity
Characteristic Leachate Procedure (TCLP). Under RCRA, materials which have lead
concentrations of 5 mg/1 or greater by TCLP analysis are classified as hazardous. Material
with lead concentrations of less than 5.0 mg/1 are not regulated under RCRA. These
materials are classified as special wastes.

Regulatory Background

Special wastes are regulated under 35 Illinois Administrative Code (IAC) Subtitle G. Special
wastes may be disposed of in a landfill permitted or otherwise authorized to handle such
wastes. Most commercial and municipal landfills (Subtitle D facilities) are permitted to
handle special wastes.

The obligations for generators of special wastes are outlined in 35 IAC Section 808.121.
Under the Code, special wastes must be transported to the disposal site by a licensed special
waste hauler. Special waste shipments must be accompanied by a manifest prepared in
accordance with 35 IAC Section 809.501.

As indicated previously, material which contains lead in concentrations of 5.0 mg/1 or
greater by TCLP analysis is regulated as a characteristic waste under RCRA. This material
is classified by the waste code D008. Hazardous waste disposal restrictions are detailed in
40 CFR Part 268. Under RCRA, the concentration of leachable lead in any single grab
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sample of a D008 waste must be at or below 5.0 mg/1 in order for the material to be placed
in a landfill. Wastes with leachable lead concentrations greater than 5.0 mg/1 must be treated
prior to disposal. USEPA has determined that the Best Developed Available Treatment
(BDAT) for D008 wastes is stabilization.

Under the Land Disposal Restrictions (LDR) program, a D008 treatment subcategory was
established for lead acid batteries. The LDR provisions require that waste in this
subcategory be treated by thermal recovery. In the preamble to the Third Land Disposal
Restrictions, the U.S. Environmental Protection Agency (USEPA) specifically states that
residuals from lead recovery processes do not fall into the lead acid battery subcategory and
therefore may be stabilized and land disposed (Attachment 1).

A characteristic waste is no longer considered hazardous once it has been treated to remove
the characteristic. Therefore, a D008 waste which has been stabilized and no longer contains
leachable lead in excess of the regulatory level may be treated as a special waste and
disposed of in a Subtitle D landfill.

Disposal Options

The requirements for treatment and disposal of lead contaminated soil and battery casing
materials are discussed in the paragraphs above and are summarized below:

• Material with a leachable lead concentration of less than 5.0 mg/1 is classified
as special waste and may be disposed of in a Subtitle D landfill permitted to
handle special waste.

• Material with a leachable lead concentration greater than 5.0 mg/1 must be
treated to lower the leachable lead concentration to 5.0 mg/1 prior to disposal.
If the treated material has a leachable lead concentration of less than 5.0 mg/1,
the it may be disposed of as special waste.

One option being considered calls for the construction of an on-site land disposal unit in
which special wastes will be placed. An alternative to disposing of special wastes on-site
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would be to manifest them to a Subtitle D landfill. The following options are available for
the disposal of material which is classified as hazardous:

• Manifest the material to a RCRA permitted facility for treatment and disposal

• Manifest the material to a RCRA permitted facility for treatment, then re-
manifest the material as a special waste and return it to the on-site disposal
unit or ship it to a Subtitle D landfill

• Stabilize the material on-site and dispose of it in the on-site disposal unit or
in a Subtitle D landfill

The costs associated with treatment and disposal at a RCRA permitted facility typically range
from $150 to $400 per ton, excluding transportation costs and state taxes. The closest
RCRA facility which would be able to handle a project of this magnitude is:

Peoria Disposal Company (PDC)
4700 North Sterling Avenue
Phoria, Illinois 61615-3647

- or -
P.O. Box 9071
Peoria, Illinois 61612-9071
(309) 688-0760

The estimated cost for the stabilization of the material at PDC's RCRA landfill is on a per
ton basis. The cost will be increased if special handling is required, such as crushing or
grinding large pieces of battery casing. PDC has indicated that this cost includes disposal
in their RCRA landfill. PDC has, on occasion, shipped treated materials to their Subtitle
D facility in Clinton, Illinois, however, they are not able to ship materials to facilities other
than their own. The cost of treatment and disposal would not change if the Clinton landfill
was to be used for disposal. Therefore, the second option listed above does not appear to
be economically feasible.
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Another viable option for disposal is the construction of an on-site stabilization unit. Under
the National Contingency Plan, 40 CFR Section 300.400(e), no federal, state, or local
permits are required for on-site response actions conducted under CERCLA. It is important
to note, however, that ARARs may incorporate the requirements of most permitting
programs.

An article published in the October 1991 issue of Pollution Engineering (Attachment 2)
discusses various on-site treatment methods and incorporates data from a USEPA study on
the costs of on-site stabilization. Although the USEPA data was collected in 1986, the costs
appear to compare favorably with the costs of off-site treatment and disposal. The author
notes, however, that fugitive dust, vapor, and odor generation must be taken into
consideration when performing area mixing stabilization processes.

After the material is stabilized, it must be tested to verify that the concentration of leachable
lead is below 5.0 mg/1. The material may then be disposed of in a Subtitle D landfill. The
nearest Subtitle D facility which would be able to handle a project of this size is:

Waste Management
Chain of Rocks Recycling and Disposal Facility
P.O. Box 1367
Granite City, Illinois 62040
(618) 797-7876

The estimated cost for disposal of special wastes at the Chain of Rocks facility is $20 per
ton, excluding transportation costs.

Estimates of construction and disposal costs are based on historical costs and WCC's
experience. No warranty, expressed or implied is given by WCC as to the accuracy of the
estimates provided.
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Federal No l j6 .-.-.Cav -.990 —es arid

•.cr :a» LPA had the '.iz-.e :o aciresa '.-..s
;ss,.e With lie trea~.enl cf the Vmor.
Ease was te 10 5 0 aig/1 as zeasured by
•:e HJ> i^d the SLSA da ta dersor.strai;.-.;
•reai.-r.ent :o 4.8; rzg.'l as measured by
the TCLP. ir.d d a t a ?o:r:$ above ihe
c.- .dracteriSLic leve l subedited by the
^ a s i e Lrea'jner.t industry. the Agenc;, ,s
acooi.r .g for n o n w a s t e w a i e r forms of
DOOfl was tes , the treat.T.en: s tandard
ec-al to 5.0 mg/1 as treasured b> the EP
procedure. The Ager.cy :s acopn.tg th i s
approach to address the rarrae of
v a r i a b i l i t y inherent in the D006 wastes

Because a facility rr.ay generate a
w a s t e containing lead and other metals
the TCLP (which is required for most
o t h e r metals) may be used to measure
ccmpl.ance with this standard, EPA is
not basing (he standard for 0008 on the
TCLP. however, because thai protocol is
rr.ore aggressive for lead than the EP.
The Agency is not sun that levels of 50
mg;'! as measured by the TCLP are
typically achievable. The TCLP can be
used to demonstrate compliance.
However, if the analysts shows that the
waste leaches below S-0 mg/1 for lead as
measured by the TCLP. then the facility
has complied with the s'lr.dird. If the
waste leaches above 5.0 mg/'l for lead.
then trie facility may analyze the simple
LSI.-.? the EP procedure. (It should be
noted, however, that if a waste exhibits
the amended toncity characte.-.src. :t
-jst still be managed in a Subtitle C
'.a.ilitv even if it is not prohibited from
'<;-d disposal).

fb: Wastewaters. In the November 22.
1989. proposed rule, the Agency
proposed a treatment standard for DOOfl
wastewaten of 0.04 mg/1 based on a
transfer of the performance of
precipitation with lime and sulf.de.
filtration. and settling for K062
wastewaten. in addition, the Agency
solicited comments on the approach of
specifying a precipitant as a method of
treatment for D008 wastewaters.
Comment! were solicited on whether
the Agency should develop treatment
standard* based on data provided from
the primary and secondary lead
smelteri industries as part of the
Agency's effluent limitation guidelines
program.

Mar.y commenlers quesrioned the
Agency s technical capabilities of the
transfer of the performance of the
treatment system for K062 wastes as
cocrpared to D008 wastewaters. In
parccoJaj. the commentert pointed out
tha t the ur: treated K062 wastewaten
had low concentration of lead compared
to the D008 wastes at acraaUy
generated. However, cocuaenten
submit ted additional data indicating
•• it although the 0.04 mg/1 for lead was

_.-.ac."..evable. precipitation a.-.d
f i . t r a u o n treacr.ent couid acrjeve
:oncen:rauor.s of lead Ji the effluent
,cwer :.-.an the charactenstic level.

In particjiax. the Agency received
Te«:.ment data for DOOfl wastewaters
frcT. three sources. One set of data
susrnit ted to the Agency was from the
Bat tery Council. Inc (BCI). These data
represented a small portion of the data
t h a t was collected in the effluent
l imi t a t ions guideline* program for the
battery and non/erroua metals point
source category. BCTs contention was
that if the Aaency decide* to develop
treatment standard* lower than the
charactenstic level for D008
wastewaters. then die Agency should
base the levels on the effluent guidelines
for the battery and nonferrous metals
categories. The Battery Council
submitted treatment data using the
following treatment technologies: lime
settling, lime settling and filtration, and
carbonate precipitation, settling, and
fil tration. This data showed influent
concentration levels ranging up to 300
ppm. The data showed a substantial
reduction of lead and other metal* from
the treatment system. BCI submitted
corresponding quality assurance/quality
control (QA/QC) information for the
data. If the Agency use* the data from
the treatment system, the calculated
treatment standard would be roughly 0.6
rr.g/1. an order of magnitude lower than
the charactenstic level

In addition, the Agency received DOOfl
wastewater data Cram Tricil
Environmental Services, a treater of
DOOfl and other characteristically
hazardous wastewaten. However, this
waste was commingled with other was4e
before treatment, dtereby blending
down *«ch that the consentreticm of
lead would be towee than what we*
actually reported. Data- waa submitted
on the treatment of lead by precipitation
with phosphate, followed by settling,
and filtration. The concentration of lead
in the influent before blending down
ranged up to 50.006 ppm. If the Agency
used all of the treatment data in order to
calculate a treatment standard, the
performance of the treatment system
Indicate* that a calculated treatment
standard is 0.2 mg/1. which I* more than
an order of magnitude lower man the
characteristic rerei The Agency would
hesitate to use the data hi developing
treatment standards for DOOR
wastewater* due to the lack of QA/QC
data and corresponding influent and
effluent data. Because of the initial
concentration of read and
concentrations of other distorted metal.
the Ager.cy believe* that these wastes

represent th« vax-.aodity associated w.-^
trie c.naracter.snc waatet.

Also, the .Agency received trencsen:
da:a from a fooadrr facility treacr.g
D008 wastewater. this data represents
t r e a t e d wastewaters by precipitanon
with high magnesium lime and filtranon.
The lead concentration in the untreated
wastewater ranged up to 278 mg/L If me
Agency used all of the treatment data.
the calculated treatment standard is 0 4
mg/1. which is an order of magnitude
lower than the characteristic levei. For
this data, the Agency evaluated the QA,
QC data, the design and operating
parameters, and corresponding influent
concentrations.

Based on the evaluation of ail of ihe
wastewaten data received from
comments, aa well as the various Clean •
Water Act effluent limitation guidelines
and pretreaunent standards regulating
lead (for example, the Combined Metals
Data Base and regulations for primary
lead, secondary lead and battery
manufacturing}, the Agency concludes
that well designed and well operated
treatment systems can achieve total
concentrations of lead lower than the
characteristic level As explained ID
Section in.D. however. EPA has
determined not to require hazardous
waste waters to be treated to levels less
than the characteristic level in order to
avoid significant and potentially
environmentally counterproductive
disruptions to the NPDES/'pretreatmeat
and C'lC program*.

In addition, many comraenters
suggested that the Agency not specify a
precipitant aj a method of treatment for
DOOfl wastewatera. Many eommenter*
suggest that particular predpiianU may
perform better depending on the
characteristics of the waste. For
example. Tricil Environmental point*
out that phosphate ia a superior
precipitant than carbonate or tulfale
because of the low soinMirjr of text
phosphate. The Agency agree* with the
commented and u not promulgating a
precipitant aa a method of treatment. In
fact the Agency ia promulgating the
treatment standard at me characteristic
level, thereby treater* and generators of
0008 wastewaten may eeiecl any
precipitant in order to meet the
characteristic level.

(c) Lead Add Batteries. For lead acid
batteries, the Agency it promulgating a
standard of Thermal recovery of lead
in secondary lead smelter* fRELEAD)".
(See i 288.42 TaWe 1 in today's rule for a
detailed description of the rechnaiogy
standard referred to by the five letter
technology code in the parentheses.)
The Agency believes that virtually all of
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Lhe treaters of lead acid batteries are
using a recovery process.

Incidentally, the Agency notes that
lead acid batienes themselves, when
stored, are not considered to be land
disposed because the battery is
considered to be a container (see 40 CFR
:64.3l4(d)(3)). Battery storage, however.
typically is «ub|ect to the subpart)
storage standards (relating to secure
storage, secondary containment in some
irrstances. and other requirements). See
subpart C of part 266.

Other commenters questioned
whether the slag or matte from recovery
processes would need further treatment
and whether these wastes should be
placed in monohlls. The residuals from
the recovery process are a new
treatabiliry group (i.e. the residues are
not lead acid batteries) and therefore
their status as prohibited or
nonprohibited is determined at the point
the residues are generated. Such
residues would thus only be prohibited
and therefore require further treatment-
if they exhibit a characteristic. See
djscussion of inorganic debris in section
111.A.3.a of today's rule.

(2) Pi 10. L'144. UH3. and U146
Wcsies. The Agency proposed
wastewater treatment standards for
lead for PliO. U144. L'145. U146 based on
a transfer of the performance of
-r«c:pitation with lime and sulfide.
:M;ration. and settling for K062
wastewaters . While these U and P codes
represent pnmanly organo-lead
compounds and one may consider that
:-.e irar.sier from an inorganic lead to an
c-gariic lead is not feasible, no
comments were received indicating the
.dck of achievabil i ty The Agency's
gasmen1. :s that the standard is

techr.icai.v feasible. Therefore, the
Aie.-.cy :s p.'omuiaating a standards for
...ad in Pi 10. U'14-4. U145. U146
•va s t ewa te r s of 0 04 mg/1 as proposed.

The Agency has determined that some
nonwastewater forms of lead wastes
including PllO. 1)144. U146. and some
D003 wastes, would need to be
incinerated pnor to stabilization due to
the presence of high concentrations of
orgar.ics :n order to achieve a treatment
standard based on stabilization. This is
pnmanly because the organics typically
interfere wan conventional stabilization
processes (particularly at concentrations
exceeding l1^ TOC). The Agency has
da ta on ine incineration on organic
wastes containing up to 1.000 mg/kg
lead (such as K087 wastes) followed by
stabilization of the ash. These data
indicate '.hat the proposed standard Ire.
0.51 mg. ' l leachabie lead) can be

achieved for wastes that also contain
significant concentrations of organics.
provided the organics are destroyed by

pretreatment. Lead acetate (U144) and
lead subacetate (U146) are anticipated
to be less difficult (or at least of similar
difficulty] to treat than tetraethyl lead.
The Agency is therefore promulgating
the 0.04 mg/1 standard for organo-lead
compounds. PllO. U144. and U146.

Additionally, the Agency received no
comments on the feasibility of the
transfer of lead in K062 wastewaters to
lead phosphate U145. Therefore, the
Agency will promulgate as proposed.

(3) K069. In today's rule, the Agency is
promulgating treatment standards for
K069 nonwastewaters in the Calcium
Suifate Subcategory. and for wastewater
forms of K069. In addition, the Agency is
revoking the no land disposal based on
recycling as a treatment standard for the
Non Calcium Suifate Subcategory for
K069 nonwastewaters and is
promulgating "Thermal Recovery of '
Lead in Secondary Lead Smelters
(RLEAD)". See f 268.42 Table 1 in
today's rule for a detailed descnption of
the technology standard referred to by
the five letter technology code in Ihe
parentheses.

For K069 wastewaters. the Agency is
promulgating treatment standards for
cadmium and lead. For cadmium, the
treatment standard is based on the
performance of chemical precipitation
with lime and sulfide and sludge
dewatenng for K062 wastes. For lead,
the treatment standard is based on the
performance of chemical precipitation
w<th magnesium hydroxide followed by
clarification and sludge dewatenng for
D008 wastewaters. This treatment data
was submitted as pan of the public
comment penod. The Agency believes
that these wastewaters better represent
a K069 wastewater due to the
concentration of lead (i.e. up to 300
ppm). The Agency believes thai the
performance of both technologies can
achieve the regulated concentration due
to the fact that both precipitating agents
are hydroxides.

BOAT for K069 nonwastewaters in the
Calcium Suifate Subcategory is
stabilization. The Agency believes that
there is only one generator of this waste
and that this waste cannot be directly
recycled :o recover lead. The.waste
characterization data from the one
generator indicated that this waste
contains metal constituents such as
cadmium and lead. The metal
concentrations range up to 3300 ppm.

For the K069 nonwastewaters in the
Calci.m Su'.fate Subcategory. the

Ag«ncy is transferring the perform a.-.:?
of stabilization of K061 to K069
nonwastewaters This u a technically
feasible transfer because the K061 w'«
is a more difficult waste to treat L-, fa.
the lead concentrations in K061 was:?
ranges up to 20.300 ppm thus, the
performance of the treatment system
can be legitimately transferred.

(4) KlOO. In today's rule, the Aaer.c;. s
promulgating treatment standards for
wastewaters and nonwastewater fcr-s
of KlOO wastes as proposed. For
cadmium and total chromium in KlOO
wastewaters. treatment standards are
based on a transfer of the performance
of chromium reduction followed by hrr.e
and sulfide precipitation, and
dewatenng for K062 wastes. For lead .n
KlOO wastewaters. treatment standard
is based on the performance of chemical
precipitation with magnesium hydroxide
followed by clarification and sludge
dewatenng for 0006 wastewaters. The
Agency believes that both technologies
can achieve the concentration of the
regulated constituents due to the fac-
that both precipitating agents are
hydroxides. For KlOO nonwastewaters
treatment standards are based on the
transfer of the performance of
stabilization for F006 wastes.

Treatment standards for KlOO was:??
were originally scheduled to be
promulgated as part of the Thirc Th:r.
rulemaking. However, a treatment
standard of "No Land Disposal Basec en
No Generation" for KlOO
r.onwastewaters was promulgated or.
August 8.1988 and subsequently rev =--
on May 2.1989 (54 FR 168->6) ic be
applicable only to "Nonwastewater
forms of these wastes generated b\ :-r
process described in the hsung
descnption and disposed after August
17.1988. and not generated in the course
of treating wastewater forms of these
wastes (Based on No Generation). The
Agency received no comments on the
treatment standards for KlOO wastes:
therefore, the Agency is promulgate; **
proposed.

BOAT TREATMENT STANDARDS FOB DCC3
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Land ban restrictions have had sig-
nificant financial impact on the treat-
ment of regulated wastes destined for
secure landfills. The question of on-site
vs. off-site treatment of Resource Con-
servation and Recovery Act (RCRA)
regulated wastes is dependent on many
variables that will ultimately affect the
physical and chemical characteristics of
the treated end product and the cost
of obtaining this end product. Brought
about in pan by the land ban restric-
tions, these variables include:
• Regulatory constraints to on-site

treatment.
• Initial quantity of waste to be treated

and the degree of hazard involved in
handling and treating the waste.

• Presence of interfering materials that
can complicate the treatment process.

• Compatibility of wastes to be treated,
which would affect mixing and con-
solidation of wastes.

• Availability of adequate technology
and equipment to achieve satisfactory
final results.
On March 29, 1990, the U.S. Envi-

ronmental Protection Agency (EPA)
promulgated the final Toxicity Charac-
teristics (TC) Rule. This rule has three
basic features: it replaces the Extraction
Procedure (EP) with an "improved"
Toxicity Characteristic Leaching Proce-
dure (TCLP); it adds 25 organic chemi-
cals to the current list of toxic constitu-
ents of concern; and it establishes regu-
latory levels for each of these new con-
stituents on which hazardous waste de-
terminations are to be made.

This rule expanded regulatory con-
trol over RCRA waste streams and fa-
cilities previously unregulated by the
program. In addition, the modified
TCLP test, put into effect Sept. 25,
1990, had a dual purpose: hazardous
waste determinations and the evalu-
ation of land disposal restricted hazard-
ous waste with respect to their applica-
ble treatment standards.

On May 8, 1990, EPA released the
last of five rules issued under the 1984
RCRA amendments, which established
treatment standards aimed at reducing
the toxicity or migration potential of
hazardous wastes prior to land disposal.
According to EPA, nearly 25 million
tons of the wastes affected by this rule
are land disposed each year, of which
four million tons are disposed in sur-
face facilities and 21 million tons in
underground injection wells.

When fully effective in May 1992,
including the national capacity vari-
ance wastes, this rule and the previous

The decision to treat
hazardous waste on-site

vs. off-site requires
knowledge of the

treatment methods and
cost factors.

by Richard Donnachie
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The pH of the waste strongly affects
sorption/waste interactions.

four rules cumulamely are expected to
mandate t r ea tmen t of seven mi l l i on
tons of hazardous 'Aaste disposed of in
RCRA-regulated surface facilities, and
an addit ional 34 mi l l ion tons of RCRA
waste disposed of in underground injec-
tion wells. EPA estimates the total cost
of complying with the rule wi l l range
from $350 million to $440 million per
year, with the largest compliance costs
predicted for the electric, gas, and sani-
tary service industries, the chemical
and allied products industries, and the
petroleum refining industries.

To understand the economics of on-
site vs. off-site treatment of wastes to
land ban criteria, it is necessary to un-
derstand the various treatment meth-
ods, equipment, and per ton cost esti-
mates based on chemical characteristics
of the waste stream.

Sorption
Sorption involves adding a solid to

soak up any liquid present. The process
may produce a soil-like material. Sorp-
tion generally is used to e l imina te all
free liquid. Non-reactive, non-biode-
gradable materials are most suitable for
sorption, such as activated carbon, an-
hydrous sodium silicate, various forms
of gypsum, celite, clays, expanded mica
and zeolites. Some sorbents are pre-
treated to increase their act ivi ty toward
specific contaminants and many are
sold as proprietary additives in com-
mercial processes.

Waste materials being considered for
solidification/stabilization are usually
liquids or sludges (semi-solids). To pre-
vent the loss of drainable liquids and
improve the handling characteristics of
the waste, a dry, solid absorbent is gen-

TABLE 1
COST-ESTIMATES FOR 1N-DKI M TKEATMENT

. Note: Stabilization/solidification with 30% (w/w) Portland cement (Type I) and 2%
\ sodium siHcate of 40 gallons of waste (85 Ib/cu ft) in 55-galon drums at 4.5 drums per

hour throughput.

Treatment reagents:
30% Portland cement = 137 Ib/drum x ($0.0275/lb) = $3.77/drum

2% sodium silicate = 9 Ib/drum x ( 0.10/lb) - 0.90/drum
Total cost for 12,500 drums: $58.275 $4.67/drum

Labor cost for treatment
1 each Project supervisor = S27.50/hr = $6.11/drum
2 each Laborers @$12.50/hr = 25.00/hr = 5.55/drum
Total labor cost for 12,500 drums: $145,750 $11.66/drum

Materials:
Used, reconditioned drums: 12,500 for $137.500 $11.00/drum

Equipment rental:

Chemical storage silo
Change-can mixer
Forklift

Capacity
2,000 cu yd

5 cu yd
1 ton

Chemical feed system 100lb/min
Total rental lor 12.500 drums: $f06,000

Value
$20,000

15,000
14,250
8,700

Per hour Per drum
$13.15 $2.92

9.90 2.20
9.40 2.09
5.70 1.27

S8.48/drum

Mobilization-demobilization and cleanup:
10% add-on = $44.750 $3.58/drum

Total cost of treatment: 12,500 drums for $492.275 $39.36/drum

Profit and overhead (© 30% of cost): $147,682 $11.81/drum

Total contracted price per drum: $51.17/drum

Total contracted price for 12,500 drums
(500,000 gallons or 2,850 tons of waste): $639,957 or $224.29/ton

Reprinted from the Handbook lor Stabilization/SoHditteation ol Hazardous Wastes. U.S. EPA, 1986.

erally added to the waste. The sorbent
may interact chemically w i t h the waste
or may simply be wetted by the l iquid
part of the waste and retain the l iquid
as part of the capillary l iqu id .

The most common sorbents used
wi th wastes include soil and waste prod-
ucts such as bottom ash, fly ash or k i l n
dust from cement and lime manufactur-
ing. The pH of the waste strongly affects
sorption/waste interactions. In general,
selection of sorbent materials involves
t rade-offs among chemical effects ,
costs, amounts required to produce a
solid product suitable for burial, and
volume increase. Typically, when fly
ash or kiln dust is used to absorb an
oil sludge (50 percent oil, 20 percent
water), a 2.5:1 ratio of sorbents is
required.

Artificial materials can be used as
sorbents in solidification, but the rela-
tively high cost of these materials has
prevented their widespread use. Syn-
thetic materials have generally been
used where binding of a specific con-
taminant in the waste is needed to meet
land ban criteria.

Sorption of wastes requires only that
the waste be mixed with the sorbent.
This can be done with a mixing pit and
a backhoe. More elaborate equipment
such as a pug mill or ribbon blender
can be used if better quality control is
needed and if other pieces of materials
handling equipment such as conveyors
or pumps are available.

Solidification
Solidification implies the beneficial

results of treatment are obtained pri-
marily, but not necessarily exclusively,
through the production of a solid block
of material that has high structural in-
tegrity — a product often referred to
as a monolith. The monolith can be as
small as the contents of a steel drum.
or encompass the ent i re waste disposal
site, called a monofill. The contents do
not necessarily interact chemically with
the reagents , but are m e c h a n i c a l l y -
locked within a solidified matrix, called
microencapsulation.

Contaminant loss is limited largely
by decreasing the surface area exposed
to the envi ronment and/or isolating the
contaminants from environmental in-
fluences by encapsulating the waste par-
ticles. Wastes also can be microencap-
su l a t ed , t h a t is . bonded to or s u r -
rounded by an impervious coating.

Solidification processes should be
segregated from stabilization processes
based on a lack of sufficient chemical
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r e a c t i o n to r „•
or organ: : I c - . j i
standards.

u j e the t o t a l m e t a l
S '.o acceptab le TCLP

Inorganic stabilization
U n l i k e s o l i d i f - . c a t i o n processes.

w h i c h concert wastes i n t o easi ly han-
dled solids w i t h reduced hazards from
v o l a t i l i z a t i o n , l eaching or spillage, re-
fined s tabi l izat ion processes reduce the
solubil i ty or chemical reactivity of a
waste by changing its chemical state or
p h y s i c a l e n t r a p m e n t . S t a b i l i z a t i o n
processes usua l ly include adjusting pH,
converting metals to hydroxides, or oxi-
da t ion- reduc t ion c o n d i t i o n s in the
waste to p r e v e n t s o l u b i l i z a t i o n in
groundwater using natural materials or
synthet ic ion exchange media. In haz-
ardous waste disposal, an effort is usu-
ally made to have the w'aste delisted
by passing EP or TCLP standards.

The most commonly used stabiliza-
tion processes include mixing the waste
product with inorganic materials such
as fly ash, cement k i ln dust, lime kiln
dust, hydrated lime, Portland cement,
and pozzolanic materials. These proc-
esses have extremely high success rates
for the stabilization of metals to TCLP
standards.

Pozzolanic materials are those that
set to a solid mass when mixed with
hydra t ed l ime a n d w a t e r . N a t u r a l
pozzolanic materials consist of volcanic
lava or deposits of hydrated silicic acid
of an organic origin such as diatoma-
ceous earth. Ar t i f ic ia l pozzolans are
materials such as blast furnace slag,
ground brick and some fly ashes from
powdered coal furnaces. The common
feature is the presence of silicic acid
and frequent ly appreciable levels cf alu-
m i n u m oxides.

Pozzolanic processes are not good for
all types of wastes. Common problems
w i t h l ime pozzolan reactions involve
interference w i t h the cementitious reac-
t ions that prevent bonding of the mate-
rials. The bonds in pozzolan reactions
depend on the formation of calcium
si l ica te and a lummate hydroxates. A
number of materials such as sodium bo-
rate. calcium sulfate, potassium bichro-
mate and carbohydrates can interfere
w i t h th i s reaction. Oils and greases, sol-
v e n t s and other organic hydrocarbons
also can phys ica l ly interfere wi th the
bonding by coating waste particles.

S t a b i l i z i n g ma te r i a l s and the i r spe-
cif ic properties are as follow's:
• f-'iy ash. Major cons t i tuen t s include

sil ica and a l u m i n a . Fly ash has no
n a t u r a l n e u t r a l i z i n g c a p a b i l i t i e s .

• Cement kiin dust and Portland ce-
ment. M a j o r c o n s t i t u e n t s i n c l u d e
lime, silica, a lumina and 4 percent
to 8 percent free calcium oxide. These
have m e d i u m n a t u r a l n e u t r a l i z i n g
capacities.

• Lime kih; dust. Major cons t i tuen t s in-
clude l ime and l imestone and 40 per-
cent to 45 percent free calcium oxide.
Lime kiln dust has high natural neu-
tralizing capacities.
Slag stabilization technology, often

referred to as fixation, began in the
early 1950s wi th bench testing and re-
search conducted by the Tennessee Val-
ley Authority for treatment of low-level
nuclear w-astes. The treatment media
was water-quenched granulated iron
blast furnace slag cement (GBFSC).
Blast furnace slag by itself does not pos-
sess pozzolanic characteristics. When

mixed in a fo rmula t ion of 45 percent
slag, 47 percent fly ash. and S percent
Portland cement, it becomes a to t a l l y
c e m e n t i t i o u s m a t e r i a l w i t h u n ; q u e
chemical characteristics and o x i d a t i o n -
reduction potential (ORP).

Treatment processes r e q u i r i n g reduc-
t ion of chrome from •*• 6 valence to - 3.
or in the case of t echne t ium from a -^ 7
valence to a -t-4 are enhanced with the
GBFSC process. During treatment of
940,000 gallons of low-level radioactive
waste at the Savannah River Defense
Waste Processing Facility, the following
results were obtained:
• Chrome level prior to treatment aver-

aged 240 ppm; after treatment, 1 ppm.
• Technetium level prior to treatment

averaged 75.3 micro curies of ioniz-
ing radiation per l i ter (jiCi/L); after
treatment averaged 10 x reduction.

TABLE 2
COST ESTIMATES FOR IN SITU TKEATMEiNT

Note: Stabilization/solidification with the 30% (w/w) Portland cement and 2% sodium . ~
silicate of a pumpable waste (85 Ib/cu ft) from bulk tankers or drums mixed with a '
backhoe in an 8-ft-deep, 40-ft-diameter earthen mixing basin, and removed after 24 to .•
48 hr setting time. Total waste 500,000 gallons (2475 cu yd or 2850 tons) 'and v

production rate is 800 cu yd per 8-hr shift (4 days required).

Treatment reagents:
30% Portland cement = 855 tons x ($55/ton) = $47.025
2% sodium silicate = 57 tons x ($200/ton) = $11,400

Total cost of treatment reagents: $58,425

Labor cost for treatment
1 each Project supervisor = $27.50/hr x 32 hr = $ 880
2 each Heavy equip, operators @ $22 = 44.00/hr x 32 hr = 1 ,408
1 each Laborer = 12.50/hr x 32 hr - 400

Total labor cost: 2,688
Expenses: @ $75/day for 4 men, 4 days $1 ,200

Equipment rental:
Capacity Value Per hour Per 6 days

Backhoe (LScuyd) $95,000 $62/hr =$2,976
Front-end loader (1 cu yd) 29.000 $20/hr = 960
Total rental cost: $3,936 $1

Mobilization-demobilization and cleanup:
Labor and expenses for 3 days: $2,016 + $900 = $2,916
Transportation: 200 mile/trip x 4 trips x $2/mile = 1 ,600
Total $4,516

Total cost of treatment: 500,000 gallons = $70.765

Profit and overhead: (@ 30% of cost) = $21 ,230

Total contracted price: 500.000 gallons = $91.995

20.50/ton

$0.94/ton.
$0.42/ton

38/ton

$1.58/ton

$24.83/ton

$ 7.45/ton

$32.28/ton

Reprinted from the Handbook lor Stabilization/Solidification of Hazardous Wastes. U.S. EPA, 1986.
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Thermoplastic microencapsulalion is now being
adapted to industrial and hazardous wastes.

Stabilization requires that all wastes
are thoroughly mixed in a homogenous
form to assure chemical character is t ic
i n t e g r i t y throughout the treated waste.
Depending on the physical state of the
waste, several different types of m i x i n g
equipment can be used.

Organic stabilization
Many proprietary formulations exist

that offer varying degrees of effective-
ness when stabilizing organic wastes. In
general, wastes that lend themselves to
treatment of organics are limited to pe-
troleum hydrocarbon wastes. Another
important consideration in stabiliza-
tion of total petroleum hydrocarbon
(TPH) wastes is the concentration. A

recent EPA Applications Analysis Re-
port has shown that the maximum con-
centration of TPH that can be success-
fully stabilized is 25 percent by vo lume .

A second study by EPA at the
Douglasville, Pa., Superfund Site, un-
der the Superfund I n n o v a t i v e Tech-
nology Evaluation (SITE) p rogram
concludes:
• The proprietary process can sol idify

contaminated materials high in TPH
organics. Soils at the Douglasville Su-
perfund site with up to 25 percent
TPH organics were sol idi f ied. Case
studies showed other successful so-
lidification of petroleum refinery
waste streams and other wastes high
in organics.

TABLE 3
COST ESTIMATES FOR MOBII.K 1M ANT MIXING

Note: Stabilization/solidification with 30% (w/w) Portland cement and 2% sodium
silicate of 500.000 gallons (2850 tons) ol pumpable sludge (85 Ib/cu ft) in a mobile
mixing plant with daily throughput of 250 cu yd (10 days required). On-site disposal
available.

Treatment reagents:
30% Portland cement = 855 tons x (555/ton) = $47.025
2% Sodium silicate = 57 tons x (S200/ton) = $11.400

Total cost of treatment reagents: $58,425 S20.50/ton

Labor cost for treatment:

1 each Project supervisor = $27.50/hr x 80 hr - $2,200
2 each Technicians @ $18.50 = 37.00/hr x 80 hr « 2,960
2 each Laborers @ 12.50 = 25.00/hr x 80 hr •« 2.000
Total labor cost
Expenses: @ $75/day for 5 men, 10 days

$7,160
3.750

S2.51/ton
$1.32/ton

Equipment rental:

Capacity Value Per hour Per 10 days
2 eacn Trash pumps (6 in.) $ 31,000 $ 20/hr $ 1.600
1 each Mobile plant 180.000 120/hr 9.600

Total rental cost: S11.200 S3.93/ton

Mobilization-demobilization and cleanup:

Labor and expenses for 3 days: $2,148 +• $1,125 = $3,273
Transportation: 200 mile/trip x 2 trips x $2/mile = 800

Total:

Total cost of treatment:

Profit and overhead:

Total contracted price:

Reprinted trom the Hanaoook

500,000 gallons =

(@ 30% of cost)

500.000 gallons =

$4.073

$ 84,608

= 25,382

$110,000

tor Stabilization/Solidification ol Hazardous Wastes

$1.43/ton

S29.69/ton

S 8.91/ton

S3860/ton

US. EPA. 1986.

• Organic contaminants , vo la t i l e or-
ganic compounds (VOCs) and base
n e u t r a l / a c i d - e x t r a c t a b l e o r g a n i c s
( B N A ) were not immobil ized for the
most part. Instances where immobil i -
za t ion of organics occurred were ob-
served in some case s tudies ou t s ide
the SITE Program. In the SITE Pro-
gram, the TCLP produced equivalent
Feacha te c o n c e n t r a t i o n s f o r t h e
treated and untreated wastes.

• Applications for immobilization of
heavy metals in wastes containing
high organics. even at organic levels
higher than those of the SITE project
are likely. Immobilization of organic
contaminants in most applications is
u n l i k e l y ; some select a p p l i c a t i o n s
may exist, and a treatability study
should be performed for each.
Successful applications of s tab i l i za -

t ion ( i n c l u d i n g i m m o b i l i z a t i o n o r -
ganics) have been demonstrated at Risk
Science International for The American
Petroleum Inst i tute (API) , at the Sand
Springs Superfund site in Oklahoma,
and the International Technologies
Study for the Industrial Waste Control
Superfund site in Ft. Smith. Ark.

In the laboratory study performed by
Risk Science International for API. a
v a r i e t y of refinery wastes were stabi-
l i zed using a patented polymer solution.
Chloranan, in a ratio of 1:30. with the
addition of pozzolanic materials in a
ratio of 3:1. In the API separator sludge,
a 96 percent to 99 percent reduction
was achieved in the leachate concentra-
t ions. This was true for all four chemi-
cal classes: VOCs, BNAs. acid organics
and metals.

Physical and chemical tests (TCLP)
after s tabi l izat ion processes at the Sand
Springs Superfund site provided similar
positive results. The waste was a heavy
organic tar. about 50 percent organics,
w i t h l i t t l e v o l a t i l e organics. Af ter treat-
m e n t , t h e on ly metals w i t h TCLP
leachate concentrations that could be
quan t i f i ed were bar ium and z inc . Al l
o the r metals were below t h i s l i m i t . Ac-
cord ing ly , al l vola t i le and semi-vo la t i l e
organics were below the detection l imi t .

The most d i f f i cu l t of the three studies
was performed for IT Corp. at the !\VC
Superfund site in Ft. Smith, ^rk. The
original site was a mixed waste disposal
sue placed on the Nat ional Pr ior i t ies
List ( N P L ) for high concentrat ions of
metals and volat i le organics. The sue
c o n t a i n e d surface impoundments w i t h
hazardous sludge (metals and vo la t i l e
oreanics. d rummed so lven t was tes , and
I a rue subsu r f ace deposi ts of h e a v y



metal sludges'). The surface impound-
ment sludges con ta ined 7 percent t o l u -
ene, 2 percent t n c h i o r o e t h y l e n e and 0.3
percent e thy l benzene. The composite
d r u m m e d wastes conta ined 9 percent
t o l u e n e and 4 percent r r .e thyiene chlo-
r ide . Af te r t rea tment wi th a proprietary
f o r m u l a t i o n at bench scale parameters ,
contaminants in general were below
TCLP levels.

On the IWC job site, however, all
treatment formulations were expanded
to assure that f inal TCLP standards
would be met. Prior to excavation and
treatment of wastes, a 2100-linear-foot
slurry wall was installed to prevent mi-
gration of contaminants off site, and a
groundwater collection system was in-
stalled to fully encompass the seven-
acre site. Drummed wastes were re-
moved intact, and surface impound-
ments were dewatered and pretreated
leav ing a m i n i m u m of 12.000 cubic
yards to be excavated and chemically
stabilized. Of this material, 2000 cubic
yards were stabilized in situ.

Thermoplastic microencapsulation.
originally used in nuclear waste dis-
posal, is now being adapted to special
industrial and hazardous wastes. The
technique for isolating the waste in-
volves drying and dispersing it through
a heated, plastic matrix, then allowing
it to cool to form a rigid but deformable
solid. In most cases, it is necessary to
use a container such as a fiber or metal
drum to give the material a convenient
shape for transport. The most common
material used for waste encapsulation
is asphalt, but other materials, such as
polyethylene, polypropylene or wax,
can be used.

The major advantage of thermoplas-
tic (asphal t ) microencapsulation is its
abi l i ty to solidify very soluble, toxic
materials. This is a unique advantage
that cement and pozzolan systems can-
not claim. However, the process has se-
vere organic stabilization l i m i t a t i o n s .
Oils and greases tend to prevent the
asphalt from hardening, and vola t i le or-
ganics such as xy lene . toluene and ben-
zene diffuse rapidly through asphalt.

Treatment process conclusions
Sorption processes and solidif ication

processes have e s t a b l i s h e d success
rates. Stabil izat ion and f ixat ion proc-
esses for inorganic wastes and heavy
metal wastes also have proven perform-
ance, which establishes these processes
as acceptable for land ban restr icted
wastes. S t a b i l i z a t i o n of organic mate r i -
als has \ a r y i n g degrees of success. The

stabilization of TPH organics up to 25
percent volume w i t h inorganic materi-
als and/or wi th the addit ion of patented
or proprietary polymeric formulations,
appears to be an acceptable process.
However, it is solely dependent on the
makeup of the or ig ina l waste.

Wastes containing SNA or VOC or-
ganics do not have sufficient applica-
tion data to confirm their application
to all situations. Oxidation of toxic or-
ganic constituents using UV-ozone or
chemical oxidizers can lower the toxic-
ity of the final product. Of course, in-
cineration ash or scrubber sludge re-

siduals often require fur.her :reatrr.ent
prior to d i sposa l . The c o n c l u s i o n is tha t
s tab i l i za t ion of organic ^asies should
be handled on a case-by-case basis.

On-site treatment
On-si te t r e a t m e n t refers to t r e a t m e n t

at the po in t of g e n e r a t i o n , s torage or
abandonment (Supe r iund si tes) On-
site treatment by the generator requires
permit t ing by state and federal agencies
such as Pan A or Pan B t r ea tmen t per-
mits. In the case of NPL or Superfund
sites, permit t ing is not required if the
treatment process is in accordance «,ith

TABLE 4
TOST ESTIMATES FOR MODULAR PLANT MIXING

Note: Stabilization/solidification with 30% (w/w) Portland cement and 2% sodium
silicate of 500,000 gallons (2850 tons) of unpumpable sludge or solid waste (85 Ib/cu
ft) in a mobile mixing plant with daily throughput of 180 cu yd (14 days required).
On-site disposal available. 9

Treatment reagents:

30% Portland cement = 855 tons x ($55/ton) = $47,025
2% sodium silicate = 57 tons x ($200/ton) = $1 1 ,400
Total costs for treatment reagents: $58,425

Labor cost for treatment
1 each Project supervisor = $27.50/hr x H2hr = $ 3.080
1 each Technician @ $18.50= 37.00/hr x H2hr = 2.072
2 each Truck drivers @ $15.00= 30.00/hr x 112 hr = 3,360
2 each Laborers @ $12.50= 25.00/hr x 112 hr = 4,928

Total labor cost: $13,440
Expenses: @ $75/day for 6 men, 14 days = $ 6,300

Equipment rental:

Capacity Value Per hour Per 14 days
1 each Mobile plant $125,000 $82.25= S 9.212
1 each Front-end loader 2 yd 44,000 29.40 = 3,293
2 each Dump trucks 12yd 54,000 33.60= 3.987
1 each Backhoe 1 .2 yd 68,000 44.70 = 5,006

Total rental cost: $21.498

Mobilization-demobilization and cleanup:
Labor and expenses for 4 days: $3.840 + $1,800 = $5,640
Transportation: 200 mile/trip x 2 trips x $2/mile = 8 0 0

Total y.v; v . $6,440

Total cost of treatment: 500,000 gal = $106,103

Profit and overhead: (@ 30% of cost) = $ 31,831

Total contracted price: 500,000 gal = $137,934

S20.50/ton

$4.72/ton
$2.21 /ton

$7.54/ton

- $2.26/ton

$37.23/ton

$11.17/ton

$48.40/ton

Reprinted from the Handbook lor Stabilization /Solidification ol Hazardous Waste$. U.S. ERA. 1986.
(Editor's note: The mathematical errors in this table appeared in the original publication.)
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ln-drum mixing is best suited lor
/;/e/;/v toxic present in relatively small quantities.

the EPA Record of Decision .ROD).
E x c e p t i o n s a r e s t a t e - l e v e l p o t e n t i a l l y
r e s p o n s i b l e par'.1, s i t e s ^ e : n g r e m e -
diated in accordance •.•%i;n a consent
decree.

In addi t ion to the a c q u i s i t i o n cost ot
p e r m i t t m e . other factors such as the
long-term l i ab i l i ty associated w i t h con-
s t r u c t i o n and main tenance of a f a c i l i t y ,
amor t i za t ion of capi ta l expendi tures for
processing equipment , and short- and
long-term employee t r a i n i n g and heal th
care, also must be amortized in the u n i t
price cost of on-site treatment.

According to the U.S. EPA publica-
tion. Handbook for Stabilizaiion/Solidi-
Jlcaiion of Hazardous Hastes. June
1986, a benchmark t r e a t m e n t cost
analysis was performed for disposal of

500.000 gallons of hazardous l i q u i d
waste (metal l ic c o n t a m i n a t i o n ) . The
waste was presupposed to base been
suitably treated to remain on site after
treatment-and therefore no a d d i t i o n a l
costs were to be incurred for transport-
ing this material to an off-site location
for final disposal.

The EPA report chose four separate
treatment processes to compare the cost
of a variety of available methods. In
all four scenarios, the t r e a t m e n t mate-
r ial was an inert inorganic media that
contained 30 percent Portland cement
and 2 percent sodium s i l ica te . The four
alternate treatment processes were in-
drum mixing, in situ mixing, mobile
plant mixing of pumpable and non-
pumpable wastes and area mixing .

TABLES
COST ESTIMATES FOR AREA MIXING

Note: Stabilization/solidification with 30% (w/w) Portland cement and 2% sodium
silicate of 500,000 gallons (2850 tons) of high solids waste (85 Ib/cu ft) in 12-in. lifts of
waste to which a reagent layer is added and mixed with a high speed rotary mixer.
Daily capacity is 250 cu yd (10 days required). On-site disposal available.

Treatment reagents:
30% Portland cement

2% sodium silicate
Total cost of reagents:

= 855 tons x ($55/ton) = $47,025
= 57 tons x (S200/ton) = $11.400

$58,425 S20.50/ton

Labor cost for treatment:
1 each Project supervisor = $27.50/hr x 80 hr =
3 each Heavy equip, oper. @ $22 = 66.00/hr x 80 hr =
3 each Truck drivers @ $15 = 45.00/hr x 80 hr =
1 each Laborer = 1 2.50/hr x 80 hr =

Total labor cost:
Expenses: @ S75/day for 8

Equipment rental:

1 each Front-end loader
1 each Dump truck
1 each Chemical spreader
1 eacn Rotary mixer
1 eacn Roi !er ;omoac:or
1 each Motor jracer

Total rental cost

men, 10 days =

Capacity
2 yd
12 yd
3 ten
12 It

14 <on
14 ton

Value
544.000
27.000
22.500
36.000
28.000
61.500

Per hour
$29.40

17.80
14.80
23.70
18.75
40.63

$ 2.200
5,280
3.600
1,000

$12,080 $4.24/ton
$ 6.000 $2.11 /ton

Per 10 days
S 2.352

1.424
1.184
1,896
1.500
3.250

511.506 S407/ton

Mobilization-demobilization and cleanup:

Labor and expenses for 1 day: 51,208 + 5600 = $1,808
Transportation: 200 mile/trip x 4 trips x $2/mile = 1.600

Total:

Total cost of treatment:

Profit and overhead:

Total contracted price:

Reprinted from the HandOoo*

500,000 gallons

(@ 30% of cost)

500.000 gallons

$3.408

= $91.519

= $27,456

= $118,975

lor Stabilization/Solidification of Hazardous Wastes

$1.20/ton

S32.11 /ton

$ 9.63/ton

541 75/ton

U.S. EPA. 1986.

Drum mixing
The first al ternate, i n - d r u m m i x i n g .

assumed the waste, 500,000 g a l l o n s ,
was in 55-gallon containers, each ~5
percent f u l l , or c o n t a i n i n g about 40 gal-
ions ( I 2.500 d r u m s ) . T h i i space r e -
main ing was to provide space for the
s t a b i l i z i n g agents. I n - d r u m n i x i n g :s
best suited for h igh ly toxic was tes p re -
sent in relatively small quan t i t i e s .

This technique also may be applica-
ble when the waste is stored in d r u m s
of sufficient integrity to allow rehan-
dling. This process requires specialized
equipment wi th high main tenance cost.
and is extremely labor i n t e n s i v e . The
estimated production was 4.5 drums
per hour. In-drum mix ing is t yp i ca l ly
the highest cost al ternat ive w h e n com-
pared to other bulk treatment methods,
and it also poses unique problems in
waste i d e n t i f i c a t i o n a n d t r e a t m e n t
q u a l i t y control. See Table !

In situ mixing
The second alternative. :n s i tu mix-

ing, is primarily suitable for closure of
l iquid or slurry holding ponds. In s i tu
mix ing is most applicable for adding
large volumes of low-react ivi ty , solid
chemicals, such as mixing stabilizing
agents in a pond w'ith a backhoe. Where
applicable, in s i tu mixing is usually the
lowest cost alternative. Quality control
associated with in situ m i x i n g technol-
ogy is l imi ted . See Table 2.

Mobile plant mixing
Mobile m i x i n g plants can be adapted

for liquids, slurries and solids. This
technique is most suitable for applica-
tion at sites with relatively large quanti-
ties of wastes to be treated. It gives best
results in terms of quality control. Mo-
bile m i x i n g is applicable at sites w h e r e
the waste holding area is too large to
permit effective in situ mixing of the
wastes or where wastes must be moved
to the i r final disposal area.

Mobile plant mix ing refers to those
s y s t e m s t h a t i n c o r p o r a t e m o b i l e o r
fixed u n i t s to handle , meter and mix
the sol idif icat ion/s tabi l izat ion agents
and the wastes being t reated. In t h i s
a l t e r n a t i v e , the wastes be ing t reated are
physically removed from the i r locat ion:
mechanically mixed using mixers, pug
mills or augers wi th the so l id i f i ca t ion /
s tabi l izat ion reagents; and then rede-
posited in a prepared disposal site.

P l a n t m i x i n g i s p r i m a r i l y or ien ted to -
ward t r ea tmen t of p u m p a b i e l i q u i d s
and high l iquid content sludges. How-
e v e r , special e q u i p m e n t a d a p t a t i o n s
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SLAG STABILIZATION

TABLES !
STATES WITH RCRA PERMITTED LANDFILLS

_An example of s lag s t a b i l i z a t i o n
( f i x a t i o n ) i s f o u n d i n : he So l i roc
process. Patented in 21 European
countr ies , th i s method of t r ea tmen t

i was recently tested in the Un i t ed
; States by an i n d e p e n d e n t commer-

cia l waste t r e a t m e n t c c m p a n v and
by the L'.S. EPA E n v i r o n m e n t a l Re-

I search Labora tory in C i n c i n n a t i ,
| Ohio. This m u l t i - p h a s e d process was
! tested on FOOo p l a t i n g w a s t e s win
• s eve ra l stages, i n c l u d i n g :
! • 5.'J!,v / S i l i c a reagents i g r o u n d

slags) are mixed w i t h acid to pro-
: duce monos i l i c ic acid.

• Stage 2. The metal bearing waste
is added.

• Stage 3. A l k a l i e s are added to
metal silicates causing them to po-
lymerize and precipitate, generat-
ing a treated slurry.

• Stage 4. The final stage, fixation,
was to solidify the slurry w i t h the
addition of granulated iron blast
furnace slag cement (GBFSC).

Representative results (EP Toxicity
test) were as follows:
• Cadmium was reduced from 950

ppm in the raw waste to 0.01 ppm
wi th treatment.

• Chromium was reduced from 2640
ppm to 0.1 ppm.

• Zinc was reduced from 1130 ppm
to a range of 0.05 to 0.07 ppm.

TABLE 7
REPRESENTATIVE OFF-SITE TREATMENT/STABILIZATION COSTS

State I Cost for bulk treatment Cost for drum treatment

South Carolina

Alabama, Ohio, New York

Californina, Louisiana

Indiana

$40.00/ton

$60.00/ton

$80.00/ton

$100.00/ton

S120.00/drum ;

$180.00/drum j

S240.00/drum j

S300.00/drum !

'°r'Ces ao "c: nc.'^c? :ransscr:a::on :r s;a:e or federal taxes.

hr.e been used : j h a n d l e sludges w i t h
h igh sol :ds c o n t e n t and c o n t a m i n a t e d
s o i l s . D u r i r . j t h e E P A s t u d > . b o t h
p u m p a b l e a n J n o n - p u m p a b l e ma te r i a l
es t imates w e r e p repa red . See Tables 3
and 4.

Area mixing
Area m i x i n g cons i s t s o f sp read ing the

w a s t e and t r e a t m e n t reagents i n a l te r -
n a t i n g la'.ers a t the f i n a l d isposa l si te
a n d m i x i n g t h e m i n p l ace . T h i s tech-
n i q u e is a p p l i c a b l e to those sues w h e r e
h i g h so l ids c o n t e n t s l u r r i e s o r c o n t a m i -
na ted so i l s m u s t b e t r e a t e d . A r e a m i x -
i n g r e q u i r e s t h e w a s t e m a t e r i a l b e h a n -
d led h v c o n s t r u c t i o n e q u i p m e n t such
as e x c a v a t o r s , nnar . s ludge and so i l s t a -

bi l izers , and is not app l i cab le to the
t reatment of l iquids

Area m i x i n g presents the grea tes t
possibilities for fug i t ive dus t , organic
vapor and odor g e n e r a t i o n con t ro l
Area m i x i n g ranks below m - d r u m and
plant m i x i n g in terms of process q u a l i t y
control. See Table 5.

Off-site treatment
Off-site treatment for t h i s research

refers to t r ea tmen t at a c o m m e r c i a l
RCRA Part B t r ea tmen t f a c i l i t y . Treat-
ment processes at these f a c i l i t i e s u s u a l l y
i n c l u d e sorption, s o l i d i f i c a t i o n , s t a b i l i -
z a t i o n a n d f i x a t i o n o f t h e w a s t e s t o
w i t h i n kind b a n s p e c i l : c a t ; o n s H o w -
e v e r , there are on lv I 6 s ta tes tha t h a \ c

RCRA permuted S u b t i t l e C l a n d f i l l s .
See Table 6.

R e p r e s e n t a t i v e t r e a t m e n t , s t a b i l i z a -
t ion costs a t o f f - s i t e d isposa l f a c i l i t i e s
(RCRA S u b t i t l e C l a n d f i l l s ) to TCLP
s tandards are presented :r. Table 7.

iLiiiirti Dcnr.zciuc ;< ».'.'/: Lj.'(//cJ»' En-
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ATTACHMENT 3

PRELIMINARY BORROW VOLUME ESTIMATES AND SOURCES
FOR THE PROPOSED RCRA-COMPLIANT CAP AND LINER

An estimate of the quantity of borrow materials required for the cap remedy recommended
in the ROD has been completed. These estimates are included. Potential sources for the
borrow material have been identified.

Type of Borrow Material Required

For the cap remedy, a two-foot thick layer of low-permeability clay soil is required, and a
one-foot thick drainage layer. A two-foot thick topsoil layer is required to support the
vegetative cover. EPA guidelines for a RCRA-compliant, multi-media cap were used to
identify required soil types and thicknesses (EPA, 1989). These standards also meet the
criteria of Part 724 of Title 35 of the Illinois Administrative Code, Standards for Owners and
Operators of Hazardous Waste Treatment, Storage and Disposal Facilities. In addition, a
clay bottom liner is required for those areas outside the existing Taracorp pile that will
become part of the final consolidated pile. We have assumed a thickness of three feet for
this layer; this is the thickness required for the bottom liner of a RCRA-compliant landfill.

Based on the EPA guidelines, both the low-permeability clay layer of the cap and the bottom
liner must have a saturated hydraulic conductivity of 1 x 10'7 cm/sec or less. The drainage
layer of the cap must have a saturated hydraulic conductivity of 1 x 10~3 or greater. The
guidelines also indicate a maximum allowable finished top slope of the landfill of five
percent.

The EPA guidelines provide a set of general criteria for the low-permeability material. That
is, if a clay soil meets the following criteria, the saturated hydraulic conductivity is probably
1 x 10"7 or less:

• Plasticity Index greater than 10 percent
• Percent passing No. 200 sieve greater or equal to 20 percent
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• Percent retained on No. 4 less than 10 percent
• No pieces greater than 1 to 2 in. diameter.

For the drainage layer, any clean sand with less than about one or two percent passing the
No. 200 sieve would meet the requirements. If the fine portion is silty rather than clayey,
the percent passing No. 200 could be greater and the requirement would still be met.

Estimated Quantity of Borrow Materials Required

The materials that will make up the final consolidated pile are: the existing Taracorp pile,
the piles at the SLLR site, and contaminated soil excavated and removed from adjacent
areas. In residential areas, soil with lead content greater than 500 ppm will be excavated and
added to the pile; in the Main Industrial Area the cut-off will be at 1,000 ppm lead.

According to the O'Brien and Gere Report of the Remedial Investigation (1988), the volumes
of the Taracorp pile and the SLLR piles are 85,000 and 6,400 cubic yards, respectively. We
have estimated the quantity of contaminated soil that will be added to the pile based the
results of the PDFI:

• The quantity of soil to be removed from the Adjacent Residential Area is
estimated to be approximately 97,000 cubic yards. This volume estimate was
determined by calculating the unpaved area for each residential property
within the study area, and then determining a volume for each lot based on
the proposed remediation depths.

• The quantity of soil and fill to be removed from the Main Industrial Property
is estimated to be approximately 35,000 cubic yards. This volume estimate
assumes that 2 feet of material will require removal from the entire unpaved
area of the Main Industrial Property.

Based on these estimates the combined total volume to be incorporated into the final
reconfigured pile is estimated to be approximately 223,400 cubic yards. Assuming
approximately 15 percent shrinkage due to compaction, the final volume of the reconfigured
pile prior to installation of the RCRA cap is estimated to be approximately 203,600 cubic
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yards. Assuming that the BV&G Transportation and Rich Oil properties can be obtained and
incorporated into the landfill, the reconfigured pile could have an approximate maximum
volume of 354,000 cubic yards prior to capping.

Based on these estimated quantities and the geometric constraints of the pile, we have
estimated the following borrow requirements:

• Low permeability cover - 36,400 cubic yards

• Drainage layer for cover - 18,900 cubic yards

• Topsoil layer for cover - 39,100 cubic yards

• Low permeability liner - 52,300 cubic yards

The estimates of the volume to be added to the pile do not take into account any material that
will need to be added for stabilization of soil or fill classified as hazardous. This could
potentially add a significant amount of material to the pile. Any excavated soil or fill
material in excess of the maximum size of the pile will require disposal at an off-site facility.

Local Soil Conditions

Geologically, there are two general soil types in the area: the alluvial deposits of the
Mississippi River, and the loess deposits of the bluffs a few miles to the east.

Based on Woodward-Clyde experience in the area, the loess deposits are a relatively uniform
low-plastic silty clay soil, with a plasticity index (PI) generally greater than 10 percent, and
otherwise meeting the EPA criteria. These soils are classified as the Fayette-Rozetta
association by the U.S. Department of Agriculture Soil Conservation Service (SCS).
According to the SCS Soil Survey of Madison County, Illinois (1986), the most common soil
types developed on the loess bluffs are the Fayette, Rozetta, Sylvan, and Bold. The SCS
data indicate that in the upper five ft of the soil profile, the Fayette and Rozetta soil types
have a PI range of about 10-25 percent, and have about 95-100 percent passing the No. 200
sieve. The Sylvan and Bold soils, which are also common, are more variable, with a PI
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range of 3-30 percent indicated in the upper 5 ft of the profile. These loess deposits may
be quite thick, up to about 40 ft; and because of their relative uniformity, the PI ranges are
probably about the same at greater depths. This soil is locally referred to as "bluff dirt".

The alluvial deposits in the Mississippi River floodplain are highly variable, consisting of
interbedded sands, silts, and clays. In general, the deposits tend to be sandier close to the
main river channel and more clayey away from the river. The SCS maps show that Granite
City and the surrounding area within about 3 to 5 miles lie in a soil association developed
on sandy soils. Boring logs at and near the Taracorp site, presented in the O'Brien and Gere
report, also indicate a generally sandy soil in the area. Farther to the east, closer to the edge
of the floodplain, the maps show the Darwin soil association, developed on clayey alluvial
deposits. These deposits generally consist of medium to high plastic clay and may be up to
20 feet or more in thickness. SCS data indicate a PI range of 25 to 55 percent in the upper
five feet of the Darwin Soil, with 85 to 100 percent passing the No. 200 sieve. This soil is
locally called "gumbo".

Potential Borrow Sources

There are a number of sand quarries in the Mississippi River floodplain in the vicinity of
Granite City which could supply the material for the drainage layer. One of these, operated
by Quality Sand, is located a few miles east of the site. The in-place sand has about four
to eight percent passing the No. 200 sieve. The sand is washed to remove the fines, with
the final product containing less than about one-tenth of one percent passing No. 200.
According to their personnel, Quality Sand would have no problem supplying the quantity
of sand required for the pile, from that quarry. Clay soils stripped from above the sand
deposits at sand quarries have some potential for use as the low-permeability material. This
would have to be evaluated case-by-case.

There are several excavation pits in the loess deposits along Illinois Route 157, which runs
along the foot of the loess bluffs, several miles east of Granite City. These are generally
small-scale operations, in which a farmer supplies local excavating contractors. Since each
pit is fairly small, two or three of these may need to be employed to meet the requirements
for the low-permeability material. The loess deposits are relatively easy to work and
compact, and appear to generally meet the requirements of the EPA guidelines. However,
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they are h igh ly erodible soils and may actually be marginal w i t h respect to the hydraul ic
conduc t iv i ty requirements.

The higher-plastic clay "gumbo" soil is also quarried locally. According to a local
contractor who supplies Waste Management, Inc. with the gumbo soil for landfill liners, and
who also supplied liner and cap material for two landfills at Granite City Steel, the gumbo
soil is the only local soil that the IEPA will accept for the landfill liner and cap material.
According to this contractor, there would be no problem getting the quantity of low-
permeability clay required for this project from the clayey alluvial deposits (Darwin Soils)
located a few miles east of Granite City.

Local sources that can supply a sufficient amount of borrow material for this project are:

Clay for Liner.Material:

Garrett Excavating
2736 Saeger Road
Millstadt, IL 62260
618/337-5204

Sand for Drainage Layer:

Quality Sand
1327 North Bluff Road
Collinsville, IL 62234
618/346-1070

We have also considered the possibility of using subgrade soils from the SLLR site as
borrow materials. Based on boring logs from the Taracorp site, the subsurface at the SLLR
site probably consists of interbedded and variable sands, silts, and clays. At the Taracorp
site, the general natural soil type appeared to be 50 percent or more sandy material. In
addition, there was usually about four to six feet of miscellaneous fill material, which may
also be present at the SLLR site. Without processing to remove the fines, the sandy soil
would probably not be usable for the drainage layer. While the clay soil may be usable, the

S O M C I M V • Page 5 Mur.-h :•». ;o«3



Woodward-Clyde
Consultants

savings from hauling would have to be weighed against the cost of separating the material,
and the cost of excavating material that would not be usable to get to the clay, and the cost
to replace the excavated material. Therefore, the use of on-site soils as borrow material does
not appear to be a viable option.
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GLOSSARY OF PROJECT DEFIMTIONS

The following definitions apply to terms commonly used in the text of this document:

Accuracy Nearness of a measurement of the mean (x) of a set of measurements
to the true value. Accuracy is evaluated by the percent recovery of
sample spikes, analysis of laboratory control samples, and reference
materials.

"Adjacent"
Residential Areas

Residential areas that are contiguous with the NL Site.

a (Alpha)

Analytical Batch

ARAR

ASTM

Batch

The desired false positive rate for the statistical test to be used. The
false positive rate for the statistical procedure is the probability that
the sample area will be declared to be "clean" when it is actually
"dirty."

The basic unit for analytical quality control is the analytical batch.
The analytical batch is defined as samples which are analyzed together
with the same method sequence and the same lots of reagents and with
the manipulations common to each sample within the same time period
or in continuous sequential time periods, (e.g., groundwater, surface
water, soil, sediment, etc.

Applicable or Relevant and Appropriate Requirements

American Society for Testing and Materials

A group of samples which behave similarly with respect to the
procedures being employed for those samples and which are being
processed as a unit.
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B (Beta)

BFB

The false negative rate for the statistical procedure is the probability
that the sample area will be declared to be "dirty" when it is actually
"clean" and the true mean is P,. The desired sample size is selected
so that the statistical procedure has a false negative rate of C at P! .

Bromofluorobenzene

Calibration
Blank

CCB

CCC

CCV

CDAP

CERCLA

Usually an organic or aqueous solution that is as free of analyte as
possible and prepared with the same volume of chemical reagents used
in the preparation of the calibration standards and diluted to the
appropriate volume with the same solvent (water or organic) used in
the preparation of the calibration standard. The calibration blank is
used to give the null reading for the instrument response versus
concentration calibration curve.

Continuing Calibration Blank

Continuing Calibration Compounds

Continuing Calibration Verification Standard

Chemical Data Acquisition Plan

Comprehensive Environmental Response, Compensation, and Liability
Act

CFR

CHSO

cm

CLP

Code of Federal Regulations

Corporate Health and Safety Officer

Certified Industrial Hygienist

U.S. Environmental Protection Agency Contact Laboratory Program
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coc

Co-Located
Samples

Comparability

Chain of Custody

Two or more separate samples taken from the same location, but not
homogenized.

A measure of the confidence with which one data set can be compared
with another.

Completeness

CVAA

DFTPP

DOT

DQCR

DQO

Duplicate

ESE

A measure of the amount of valid sample data obtained from the
measurement system compared to the amount of sample data that are
analyzed. Valid results are those results which meet or exceed quality
control criteria and satisfy quality assurance objectives.

Cold Vapor Atomic Adsorption Spectrometry

Decalfuorotiphenyl-phosphine

Department of Transportation

Daily Quality Control Report

Data Quality Objective

Duplicate samples are two samples taken and analyzed independently.
In cases where aliquoting is impossible, as in the case of volatiles, co-
located samples must be taken for the duplicate analysis.

Environmental Science and Engineering, Inc., analytical laboratory
subcontractor

Environmental
Samples

An environmental sample or field sample is a representative sample of
any material (aqueous, nonaqueous, or multi-media) collected from
any source for which determination of composition or contamination
is requested or required.
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EPTOX

FAA

Field Blanks

FOM

FS

GC/MS

GC/ECD

GFAA

GPM

HAB

Homogenized

HSA

HSC

HSO

ICP

Extraction Procedure Toxicity

Flame Atomic Absorption

A sample matrix that is as free of analyte as possible and is transferred
from one vessel to another at the sampling site using the sampling
technique as closely as possible, including a typical holding time in the
sampling equipment, and preserved with the appropriate reagents.
This serves as a check on reagents and environmental contamination.

Field Operations Manager

Feasibility Study

Gas Chromatography/Mass Spectrometry

Gas Chromatography/Electron Capture Detection

Graphite Furnace Atomic Adsorption

Gallons Per Minute

Hand Auger Boring

In the context of this CDAP, this is interpreted to mean as well mixed
and uniform as reasonably possible.

Hollow Stem Auger

Health and Safety Coordinator

Health and Safety Officer

Inductively Coupled Argon Plasma Emission Spectrometry
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ID Identification

I.D. Inner Diameter

IDPH Illinois Department of Public Health

IEPA Illinois Environmental Protection Agency

Main Industrial
Properties

This consists of Taracorp, Trust 454, BV&G Transport, and Rich Oil
Properties

Matrix Spike (MS) A matrix spike is employed to provide a measure of accuracy for the
method used in a given matrix. A matrix spike analysis consists of
adding a predetermined quantity of stock solutions of certain analytes
to a sample matrix prior to sample extraction/digestion and analysis.
The concentration of the spike should be at the regulatory standard
level, or the reporting limit for the method if the sample is free of the
analyte.

Matrix Spike
Duplicate (MSD)

MCL

A second matrix spike sample prepared identically to the matrix on
which a duplicate analysis was performed to assess the reproducibility
of the matrix spike analysis.

Maximum Contaminant Levels promulgated under the Safe Drinking
Water Act.

Method Detection
Limit (MDL)

The minimum concentration of a substance that can be measured and
reported with 99 percent confidence that the analyte concentration is
greater than zero and is determined from analysis of a sample in a
given matrix containing the analyte.
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Method Blank

NLSite

A sample matrix that is as free of analyte as possible and contains all
the reagents in the same volume as used in the processing of the
samples. The method blank must be carried throughout the complete
sample preparation procedure and contains the same reagent
concentrations in the final solution as in the sample solution used for
analysis. The reagent blank is used to monitor for possible
contamination resulting from the preparation or processing of the
sample.

NL Site is for the National Lead/Taracorp Superfund Site which
includes the industrial property, the residential areas, and remote fill
locations.

NTU

OD

P

PA

Po

P,

PCB

PDFI

Nephelometric Turbidity Units

Outer Diameter

Cumulative Binomial Probability

Program Administrator

The criterion for defining whether the sample area is clean or dirty.
According to the attainment objectives, the sample area attains the
cleanup standard if the proportion of the sample area with contaminant
concentrations greater than the cleanup standard is less than P0.

The value under the alternative hypothesis for which a specified false
negative rate is to be controlled. Think of P, as the value less than P0

(P! < PQ) that designates a very clean area that must, with great
certainty, be designated clean by the statistical test.

Polychlorinated Biphenyl

Pre-Design Field Investigation
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Performance
Evaluation
Sample

PM

PPE

ppm

Precision

PSPR

QAPP

QA/QC

QCSR

RAS

RCRA

Remote Fill
Areas

Reporting Limit

A material of known composition that is analyzed concurrently with
test samples during a measurement process. It is used to verify the
performance of the analytical system. These samples are provided by
the USAGE during the laboratory validation process.

Project Manager

Personal Protective Equipment

Parts Per Million

Precision is the agreement between a set of replicate measurements
without assumption or knowledge of the true value. Precision is
evaluated as the relative percent difference or relative standard
deviation for replicate or split samples.

Plan for Satisfaction of Permitting Requirements

Quality Assurance Program Plan

Quality Assurance/Quality Control

Quality Control Summary Report

CLP Routine Analytical Services

Resource Conservation and Recovery Act

Locations where material from the Taracorp Pile has been used as fill
material.

The reporting limit is the lowest level that can be reliably achieved
within specified limits of precision and accuracy during routine
laboratory operating conditions as defined in the Laboratory QAPPs.
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Representativeness

RI

Rinsate

ROD

RPD

The degree to which a single measurement is indicative of the
characteristics of a larger sample or area; or the degree to which data
represents field conditions.

Remedial Investigation

Usually reagent water that is as free of analyte as possible and is
transported to the site, opened in the field, and poured over or through
the sample collection device, collected in a sample container, and
returned to the laboratory. This serves as a check on sampling device
cleanliness and potential cross-contamination.

Record of Decision

Relative Percent Difference, calculated as

'*'"**' x 100

SAS

SLLR

SOP

SPCC

SSHP

SSO

89MC114V

where R, = first sample value (original)
Rj = second sample value (duplicate)

CLP Special Analytical Services

St. Louis Lead Recyclers

Standard Operating Procedures

System Performance Calibration Compounds

Site Safety and Health Plan

Site Safety Officer
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STS

TAL

TCLP

Trip Blank

USAGE

USACE-MRD

USAGE PM

use

USDA

USEPA

USGS

WCC

Sample Tracking System

Target Analyte List

Toxicity Characteristic Leaching Procedure

A sample of reagent water that is as free of organic analyte as possible
and is transported to the sampling site and returned to the laboratory
without being opened. This services as a check on sample
contamination originating from the container or sample transport.

US Army Corps of Engineers

USAGE Missouri River Division Laboratory

USAGE Project Manager

Unified Soil Classification System

US Department of Agriculture

US Environmental Protection Agency

US Geological Survey

Woodward-Clyde Consultants
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DRAFT QUALITY CONTROL SUMMARY REPORT
NL/TARACORP SUPERFUND SITE PREDESIGN FTELD INVESTIGATION

1.0
PROJECT DESCRIPTION

1.1 INTRODUCTION

This Quality Control Summary Report (QCSR) is the result of Work Order #0021 of
Woodward-Clyde Consultants (WCC) Indefinite Delivery Contract with the U.S. Army
Corps of Engineers, Omaha District (USAGE), Contract No. DACW45-90-D-0008. Work
Order #0021 consists of the pre-design field investigation (PDFI) for the NL/Taracorp
Superfund Site, located in Madison County, Illinois.

The objective of the PDFI was to provide information for the design of the corrective
remedial action for the NL/Taracorp Superfund Site (NL Site). To accomplish this, a variety
of tasks were completed. These included an extensive field sampling program on both the
industrial and surrounding Adjacent Residential Area. The goal of the field sampling
program was to delineate areas where surficial soils will require excavation to achieve the
cleanup levels established in the Record of Decision (ROD) for this site (500 ppm for the
residential areas and 1,000 ppm for the Main Industrial Property).

Additional activities have been completed that are required prior to or concurrent with the
initial stages of the remedial design. These activities include: identification of a RCRA-
compliant landfill and associated disposal costs for contaminated material that cannot be
disposed of on site; development of a Plan for Satisfaction of Permitting Requirements
(PSPR) to include a list of permits required in conjunction with any remedial action; a scope
of work for a treatability study; and a borrow evaluation to aid in the predesign of the RCRA
cap for the reconfigured Taracorp pile.

The specific objectives of this site investigation included the following:
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• Evaluate the horizontal and vertical extent of lead contamination in soil and
of priority pollutants in groundwater beneath the NL/Taracorp/Trust 454 site.

• Evaluate the horizontal and vertical extent of lead contamination in soil in the
Adjacent Residential Area.

• Determine the lateral and vertical extent of fill containing hard rubber battery
casing material in the Remote Fill Areas identified by the USEPA.

• Estimate the volume of material requiring excavation and/or treatment in all
the above areas.

• Determine possible sites from which suitable borrow material may be obtained
to construct a RCRA-compliant cap for the Taracorp waste pile.

To accomplish these objectives, the following tasks were completed:

• Development of a Chemical Data Acquisition Plan (CDAP) for the PDF! to
acquire information to estimate the quantities of contaminated soil to be
excavated and treated for both on-site and off-site disposal.

• Development of a PSPR including a list of permits that will be required in
conjunction with the remedial action, including the procedures and time
frames required for acquisition of these permits.

• A voluntary interior visual inspection of residences within the site area to
identify other potential sources of lead contamination. A total of 212
inspections were completed.

• Completion of all field activities and laboratory analytical work required for
the PDFI, as outlined in the CDAP.

• Evaluation of potential borrow sites from which suitable material may be
obtained to construct a RCRA-compliant cap to cover the Taracorp waste pile.
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The use of on-site borrow was evaluated. The quantity of borrow needed for
the cap has also been estimated.

• Construction of maps indicating the extent of remediation required for each
residential decision unit. Maps were also produced which delineate the
spacial extent of the hard rubber fill material that will require excavation,
treatment and disposal.

• Potential disposal sites, alternatives, and limitations for disposal of the hard
rubber battery casing material were identified.

• A Scope of Work for a treatability study for material classified as hazardous
waste was developed.

1.2 BACKGROUND INFORMATION

This investigation concentrated on three principle areas: The Main Industrial Property
(currently owned by Taracorp, Trust 454, BV&G Transport, and Rich Oil), the Adjacent
Residential Area (Granite City and Madison), and the Remote Fill Areas containing hard
rubber battery casing material from the Taracorp waste pile (Figures 1, 2 and 3).

1.2.1 Main Industrial Property

The Main Industrial Property consists of approximately 30 acres of property that is the
location of a former secondary lead smelting facility (NL/Taracorp) and a battery recycling
operation (St. Louis Lead Recyclers (SLLR) Trust 454), a trucking company (BV&G
Transport), and a fuel oil distributor (Rich Oil). Two separate waste piles, the Taracorp pile
and the SLLR pile, cover portions of the site. These have a combined volume of
approximately 91,000 cubic yards. Approximately 80 percent of the material present is blast
furnace slag (O'Brien & Gere,1988), with the remainder being a mixture of broken battery
case material and lead oxide dust.
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1.2.2 Adjacent Residential Area

The Adjacent Residential Area around the Main Industrial Property includes approximately
500 acres within the towns of Granite City and Madison, Illinois (Figure 2). The lead
contamination present in the soil is primarily due to airborne paniculate fallout from the
secondary lead smelting operations.

1.2.3 Remote Fill Areas

A number of areas were identified where material containing hard rubber battery case
material from the Taracorp waste pile was reportedly used as fill and paving material. These
areas include Eagle Park Acres and Venice (south and southeast of Madison), three areas
north of Granite City, and three areas within Granite City (Figures 2 and 3).

1.3 PREVIOUS INVESTIGATIONS

1.3.1 Remedial Investigation/Feasibility Study (RI/FS)

A Remedial Investigation at the NL Site was completed by O'Brien and Gere in September,
1988. A Feasibility Study (FS) documenting the formulation and evaluation of remedial
alternatives for the site was completed by O'Brien and Gere in August, 1989.

1.3.2 Record Of Decision (ROD)

The ROD for the NL Site was issued on March 30, 1990. To adequately protect human
health and the environment, the ROD requires the removal of all soils and battery casing
materials with lead concentrations greater than 500 parts per million (ppm) in residential
areas, and the removal of all soils and battery casing material with lead concentrations
greater than 1000 ppm in the main industrial area. These areas would then be restored to
their original state. All of the contaminated material that is excavated will be either
incorporated into the main Taracorp waste pile or removed to a RCRA-compliant landfill,
as appropriate. The enlarged and reconfigured Taracorp waste pile will then be covered with
a RCRA-compliant cap to eliminate any potential for future exposure.
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In addition, the ROD required that a voluntary inspection of the interior of each affected
home be offered to residents as part of an effort to identify other potential sources of lead
exposure. Based on these inspections a list of recommendations on ways to reduce exposure
from indoor sources was provided to the residents.

1.3.3 Pre-Design Field Investigation (This Study)

The ROD requires removal of soil from the industrial and residential areas with lead
concentrations greater than 1000 and 500 ppm, respectively. The soil sampling, analytical
testing, and mapping efforts that were conducted as part of the PDFI attempted to delineate
the levels and area! extent of the contamination in these areas. This report discusses the
QA/QC activities that were conducted as part of the field investigation phase of the project.
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2.0
PROJECT QUALITY OBJECTIVES

2.1 SITE INVESTIGATION OBJECTIVES

Additional information was required to proceed with the remedial design for the NL Site.
Data was collected to better estimate quantities of matenal that will require excavation and
possibly require treatment as required by the ROD (USEPA, 1990). The ROD requires that
excavated material either be incorporated into the main Taracorp waste pile or be treated and
disposed of in a RCRA-compliant or special waste landfill, as is appropriate for the source
of the excavated material.

Specific objectives of this field investigation included the following:

• Estimation of the horizontal and vertical extent of lead contamination in soil
in the Main Industrial Property

• Evaluation of the extent of groundwater contamination in the Main Industrial
Property

• Estimation of the horizontal and vertical extent of lead contamination in soil
in the Adjacent Residential Area

• Estimation of the lateral and vertical extent of fill containing hard rubber
battery casing material in the Remote Fill Areas identified by the USEPA

• Estimation of the volume of material requiring excavation and/or treatment in
all the above areas

2.2 DEVELOPMENT OF DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are defined as qualitative and quantitative statements which
specify the quality of the data required to support decisions regarding remedial action.
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DQOs are determined based on the end uses of the data to be collected and therefore, vary
with each intended use. The following paragraphs describe the basis of DQOs for the PDFI
at the NL Site.

2.2.1 Soil

2.2.1.1 Data Uses

The following were the intended uses of the data generated concerning surface and
subsurface soils:

• To estimate the volumes of material requiring excavation as required by the
ROD

• To estimate the quality of material requiring disposal in a RCRA-compliant
landfill

• To evaluate potential sources of on-site borrow material from which a RCRA-
compliant cap for the Taracorp pile could be constructed

2.2.1.2 Data Generation

The following activities were necessary to generate the appropriate data to fulfill soil
information needs and intended uses:

• Site inspections
• Aerial photo/site map examinations
• Literature search
• Borings to allow sample collection
• Laboratory analysis for chemical parameters and physical testing
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2.2.1.3 Data Needs

The following were general soil data needs that were identified for field investigations at the
NL Site:

• An estimation of the extent of areas requiring removal and or treatment of soil

• An evaluation of soil characteristics including soil type, physical properties,
and contaminant concentrations

• The collection of approximately 8,000 soil samples to make the necessary
determinations required by the ROD and by the scope of services for this
project

2.2.2 Geology

2.2.2.1 Data Uses

Geological data generated during the NL Site investigation was used for the following
purposes:

• An evaluation of potential borrow material from which the RCRA-compliant
cap for the Taracorp pile can be constructed (this material must have a
hydraulic conductivity of less than 1 x 10~7 cm/sec)

• An evaluation of the influence of geologic characteristics on future
remediation activities

• An evaluation of geologic characteristics in the area where the Taracorp pile
will be expanded

2.2.2.2 Data Generation

The following activities provided geological and subsurface data for the NL Site:

• Compilation of detailed boring logs, soil characteristics, classification, and
descriptions
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• Panicle size and sorting analyses on approximately 50 soil samples collected
from the Main Industrial Property

2.2.2.3 Data Needs

The following geological data needs were identified for the intended data uses:

• An estimation of the continuity of near-surface stratigraphic units
• An estimation of particle size and sorting
• An evaluation of soil characteristics, classifications, and descriptions

2.2.3 Groundwater

2.2.3.1 Data Uses

Groundwater data that was collected during the NL Site field investigation will be used to
estimate the degree to which groundwater quality has been adversely affected by surficial
contamination and to estimate the downward mobility of the contaminants.

2.2.3.2 Data Generation

The following activities or types of data were necessary to fulfill data quality needs and uses
for the groundwater data that was acquired during the NL Site field investigation:

• Installation of four additional monitoring wells
• Collection and analysis of water samples from both new and existing wells for

priority pollutants (18 wells total)
• Aquifer permeability testing to evaluate aquifer parameters

2.2.3.3 Data Needs

The following groundwater data needs were identified for the intended uses:

• Evaluation of the in-situ permeability of the aquifer
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• Establishment of contaminant levels present in the groundwater under the
Main Industrial Property

• Identification of the depth to the water table

2.2.4 Residential Inspections

2.2.4.1 Data Uses

Information was collected to document other possible sources of lead exposure inside
residential dwellings. Visual inspections were performed at each affected residence where
the occupant requested such an inspection. This information was used to advise residents
of other potential sources of lead exposure in their homes.

2.2.4.2 Data Generation

The visual inspections of home interiors generated the appropriate data to fulfill the data
needs and intended uses of the residential inspection.

2.2.4.3 Data Needs

These visual home inspections attempted to identify potential interior sources of lead
exposure.
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3.0
FIELD ACTIVITIES

Review of the data presented in the RI/FS reports (O'Brien & Gere, 1988, 1989) for the
NL Site indicated that additional information was required for remedial analysis and design.
To estimate the quantities of material requiring excavation and treatment, additional
information was required to define and document the horizontal and vertical extent of lead
contamination in surficial soils. The following discussion outlines field activities conducted
as part of the PDFI to collect the additional required data necessary to make these
assessments.

3.1 SOIL SAMPLING PROGRAM

Environmental soil samples collected from the Main Industrial Property, the Adjacent
Residential Area, and the Remote Fill Areas were analyzed for Total Lead (EPA method
3051/6010 or 7420), and/or the Toxicity Characteristic Leaching Procedure for Lead (TCLP-
lead) (EPA method 1311/1310/6010 or 7420) in accordance with USEPA SW-846 guidelines
and protocols (Table 1).

Environmental soil samples were delivered at the end of each workday by WCC personnel
to Environmental Science and Engineering, Inc. (ESE) in St. Louis, Missouri, a USAGE
approved laboratory. All sample handling, documentation, and custody transfer were done
in accordance with USEPA SW-846 chain-of-custody protocols. Additional samples were
collected for Quality Control/Quality Assurance (QC/QA). The QC soil samples consisted
of sample duplicates, and matrix spike/matrix spike duplicates. These samples were each
collected at rates of 5 percent of the total number of samples collected, respectively, and
were also analyzed by ESE. The QA samples consisted of sample duplicates. These
samples were collected at a rate of 10 percent of the total number of samples taken and were
analyzed by USAGE'S MRD Laboratory.

In addition, geotechnical soil samples were collected to determine the physical
characteristics of the soils underlying the Main Industry Property. The geotechnical samples
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were analyzed by WCC's Clifton, New Jersey Laboratory. These geotechnical samples were
tested for: grain size distribution, Atterberg limits, and moisture content.

Refer to Tables 2 and 3 for the soil sample breakdown by location, depth interval, and
.collection frequency.

3.1.1 Main Industrial Property

As part of the PDFI, a soil sampling program was undertaken that would allow better
definition of the area! and vertical extent of areas where lead concentrations exceeded the
clean up standards of 1000 ppm established in the ROD.

Ten borings from the Trust 454 property, three borings from the BV & G Transport
property, and two borings from the Rich Oil property for a total of 15 borings were drilled
and sampled to better define the horizontal and vertical extent of lead contamination in
excess of 1000 ppm. The activities consisted of the collection of 105 environmental and 78
geotechnical samples of surface and subsurface soils to a depth of 15 feet on the Main
Industrial Property. Refer to Figure 4 for boring locations.

Three additional borings were drilled and sampled on the Taracorp property. A total of 18
geotechnical soil samples were collected from these borings to determine physical
characteristics and suitability of the on-site soil for use as a cap or liner material for the
Taracorp pile.

3.1.2 Adjacent Residential Area

Soil sampling in the Adjacent Residential Area within the towns of Granite City and
Madison, Illinois, was conducted from November 4, 1991 through December 9, 1991, and
from March 2, 1992 through May 27, 1992 and from August 12 through August 13, 1992
(Figure 2). A hand augering apparatus was used to sample surface and subsurface soils to
a depth of one foot. 5,011 soil samples were collected from the Adjacent Residential Area.

Soil sampling was conducted in the Adjacent Residential Area to determine the lateral and
vertical extent of lead contamination in excess of 500 ppm. Two hand auger borings (HAB)
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were planned in each residential yard, with one in the front yard and one in the backyard.
In instances where a large portion of the yard was tilled, covered with asphalt or concrete,
or no front or back yard existed then only one boring was completed. Wherever possible,
borings were placed at least 20 feet from any painted structures, and out from under trees
or drain spout runoff areas. Boring locations were sketched in field logbooks or on pre-
drawn 8'/2 X 11 inch plats of each residence (PDFI Appendix K). This information was
later transferred to the 1 inch = 50 foot detailed maps of the Adjacent Residential Area.

One property that was sampled, 2317 Cleveland Avenue, is outside of the Adjacent
Residential Area. The USEPA and USAGE requested that WCC sample this location due
to the resident's concern about the potential effects of lead contamination on his family's
health.

3.1.3 Remote Fill Areas

In previous USEPA investigations and during the RI/FS public comment period, it was
determined that the areas where hard rubber battery casing material from the Taracorp and
SLLR piles was used for fill material were more extensive than presented in the RI/FS. The
USEPA had identified this type of fill material in the following areas:

• Five (5) alleys in Venice
• Six (6) areas in Eagle Park Acres
• Missouri Avenue (old HI. Rt. 3)
• Schaeffer Road
• Farmer's field near Sand Road
• 2230 Cleveland Avenue

During the course of the PDFI, several additional Remote Fill Areas were identified:

• 1628 Delmar Avenue
• 3108 Colgate Avenue
• 128 Roosevelt Street in Eagle Park Acres.

The location of these areas in relation to the NL Site is presented in Figures 2 and 3.
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A total of 72 soil borings were drilled and completed in the Remote Fill Areas using both
HAB's and a truck-mounted drill rig. Due to their variability, specific sampling programs
were developed for each of the Remote Fill Areas. Descriptions of sampling locations for
each of these areas follows.

Venice Alleys Five alleys in Venice, Illinois, have been documented by USEPA personnel
to have fill material present containing rubber battery casing material that originated from
the Taracorp/SLLR piles (Figure 5). A total of 20 borings were completed in the five alleys
to delineate the vertical extent of the remote fill. To delineate the areal extent of the remote
fill, a visual inspection was completed in each of the five alleys.

Eagle Park Acres A total of nine properties were sampled in the Eagle Park Acres
subdivision (Figure 6). Eight of these were identified by USEPA prior to this investigation:

• 108 Carver
• 111 Carver
• 202A Harrison
• 203 Harrison
• 205 Harrison

100 Hill
203/205 Terry

• 208 Terry

The ninth property, 128 Roosevelt, was brought to the attention of WCC personnel by the
residents of Eagle Park Acres. To estimate the areal extent of remote fill in each of the lots
investigated in Eagle Park Acres, a visual inspection was completed at each of these
properties.

Missouri Avenue At this location fill material from the Taracorp pile was used as paving
material for parking areas for trucks and farm equipment. To determine the vertical extent
of the remote fill material in several locations on this property, four HAB's and three drill
rig borings were completed. A visual inspection was conducted to determine the areal extent
of the fill material.
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Other Remote Fill Areas Several other Remote Fill Areas were investigated. Two of these
were north of Granite City in farmers' fields at Sand Road and Scheaffer Road. The other
three areas were at residential locations within Granite City: 2230 Cleveland Avenue, 3108
Colgate Avenue, and 1628 Delmar Avenue. To determine the depth of remote fill, three
HAB's were completed at Sand Road, Scheaffer Road, 2230 Cleveland Avenue, and 1628
Delmar Avenue; four HAB's were completed at 3108 Colgate Avenue. Visual inspections
were completed at each property to determine the areal extent of the fill material.

3.2 GROUNDWATER INVESTIGATION

3.2.1 Monitoring Well Installation and Development

Four additional monitoring wells were installed in the area of the Main Industrial Property
to better delineate the vertical extent of possible groundwater contamination (Figure 4). One
well, MW-103-91 was installed in November, 1991. The other three wells, MW-104-92,
MW-109-92, and MW-111-92, were installed during June, 1992. MW-104-92 was a
replacement for MW-108-92. MW-111-92 was installed at 1628 Delmar Street, one half
block north of the Taracorp property,, as a deep upgradient background well. MW-108-92
was drilled to a depth of 25 feet where petroleum residue was encountered at the top of
groundwater. Soil and water samples were collected for laboratory analysis prior to
abandoning the wellbore.

The four new wells were drilled and installed to depths of 69 feet to 72 feet (approximately
50 feet below the top of groundwater) to evaluate the possibility of any deep groundwater
contamination.

3.2.2 Groundwater Sampling

Groundwater sampling was conducted from July 13 to 15, 1992, by WCC personnel.
Twelve of the 18 monitoring wells were purged and sampled. Eight of those were pre-
existing wells on or near the Taracorp property. The eight pre-existing wells were
constructed of two inch I.D. PVC screens and risers, and were generally 25 to 35 feet in
depth. The four two inch I.D. stainless steel, 70 feet deep wells installed by WCC, were
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also sampled. Four wells were dry and could not be sampled. The other two wells could
not be sampled because the riser pipes at the surface were bent and damaged.

3.2.3 Permeability Testing

Aquifer permeability testing was performed on the four new monitoring wells installed by
WCC at the NL Site on July 21, 1992. Slug testing was conducted by qualified WCC
personnel to determine the in-situ hydraulic conductivity of the screened interval for each of
the wells.

3.3 SAMPLE TRACKING SYSTEM (STS)

A computerized Sample Tracking System was utilized to organize and manage the sampling
process. With the CDAP and QAPP as input, the Sample Tracking System was used to
report holding times for each field collected, environmental sample by analysis, matrix, and
location. The sample tracking system also specified the required number of QA/QC samples
based on the numbers of samples collected to date and the QAPP sampling requirements.

The STS is a relational database management system allowing the Sampling Coordinator to
perform queries on data. A unique sample ID, composed of the sample's matrix, location,
depth, data, and type, allowed for easy sample tracking.

The STS allowed the Sample Custodian to track the samples from sampling request to receipt
at the laboratory to receipt of the laboratory results. The STS was used to track holding
times and the number of actual samples (sample, duplicate, field blank, matrix spike, and
matrix spike duplicate) taken.

3.4 PROPERTY ACCESS DATABASE

At the request of USEPA and USAGE, WCC provided assistance in identification and
verification of residential property address information for properties to be sampled within
the study area. This database was constructed based on information provided by USEPA,
and the Granite City and Madison Tax Assessor's office.
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The status of property access for soil sampling was included for each of the 1,595 properties
listed in the final database. This information was used by USEPA to determine where
follow-up contacts were needed. A summary of residential properties within the study area
and their access status is included in PDFI Appendix F.

3.5 RESIDENTIAL HOME INSPECTION SURVEY

In the affected residential area, visual inspections of the interiors of residents homes were
conducted to identify possible sources of lead exposure. The interior home surveys were
voluntary, and appointments were scheduled at a time convenient for each resident. Resident
names and addresses were provided by the USEPA. A visual inspection of the interior of
each home was conducted under the direction of an EPA Certified Lead Paint Inspector and
a Certified Industrial Hygienist. The inspection results were summarized and provided to
the residents of each home after USEPA review.

A total of 212 interior home inspections were completed. Table 4 provides a summary of
tasks conducted for the home inspection survey. PDFI Appendix J includes examples of
contact letters, inspection forms, and summary letters.

3.6 HOME SURVEY TRACKING SYSTEM

WCC utilized a computer tracking system to assist with scheduling, management, and report
generation of this task. The tracking system kept record of the following items:

• Resident name, address, and telephone number
• Landowner name, address, and telephone number if rental property
• Home inspection access
• Contact attempts - time, date, method, if contacted, by whom, and comments
• Appointment date - time, date, instructions for inspectors and by whom
• Inspection attempt completed

A detailed summary of this information for each resident has been included in the project
file. Information for each resident includes:

89MC114V.QCSR Page 17 January H, 1993



Woodward-Clyde
Consultants

• Home inspection appointment log form
• Home inspection survey form (if completed)
• Summary and recommendation letter (if completed)
• Detail report of survey tracking system

3.7 FIELD SURVEYS

3.7.1 Aerial Survey and Photogrametric Mapping

An aerial survey of the Main Industrial Property and Adjacent Residential Area of the NL
Site was completed by WCC's contractor, Surdex, in August, 1991. The 1927 North
American Datum State Plane was used as the ground control datum. The deliverable items
were:

• Topographic map of the Main Industrial Property drawn at a scale of
1 inch = 30 feet with 1 foot contour interval on paper and in digital
Intergraph format

• Planimetric map of the Adjacent Residential Area drawn at a scale of
1 inch = 50 feet on paper and in digital Intergraph format

• One 8-1/2 inch x 11 inch plat of each residential lot that was included in the
original sampling plan (PDF! Appendix K)

• Aerial photographs taken during the August, 1991 aerial survey

All of the deliverables from these tasks were delivered to the USAGE project manager at the
conclusion of the project.

3.7.2 Ground Survey

The ground survey consisted of three parts:

• Field survey done by WCC personnel to locate HAB's
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• Instrument surveying of soil borings in the Remote Fill Areas and Main
Industrial Property and well locations

• Supplementary ground survey for the aerial survey to conduct the planimetric
mapping

The majority of the field survey was completed by WCC personnel as part of the sampling
documentation process. Each HAB was referenced to at least two fixed points on that lot.
For vacant lots where reference points might be difficult to relocate in the future, HAB's
were referenced to fixed points on neighboring lots. These measurements and the HAB
locations were then depicted on the 8 1/2 inch x 11 inch plats.

For the monitoring wells and borings located in the Main Industrial Property and Remote Fill
Areas, WCC personnel located the borings and well locations by placing a wooden stake and
wooden lathe in the ground. All pertinent information was written on the lathe. The
contract ground survey team used these markers to locate the borings and wells to be
surveyed.

The survey of the monitoring wells and the borings located in the Main Industrial Property
and Remote Fill Areas was conducted by L.G. Zambrana Consultants of St. Louis, Missouri.
The locations of the soil borings and the monitoring wells were determined to the nearest
foot. The elevations of the soil borings were determined to the nearest 0.1 foot. The
elevations of the monitoring well risers were determined to the nearest 0.01 foot.

The supplementary ground survey for planimetric mapping was conducted by County
Engineering of Warrenton, Missouri. Supplementary survey control included:

• Curb and gutter elevations
• Building corner elevations
• Manhole and drainage inlet locations and elevations

The final deliverables for both instrument surveys were:

• Survey field notes
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• A plot of ground survey points
• A listing of the point's coordinates with respect to the 1927 North American

Datum State Plane
• The survey plot in digital AutoCAD format on computer disk

The digital AutoCAD format allowed the ground survey information to be incorporated
directly onto the 1 inch = 30 foot Main Industrial Property maps.

3.8 DEVIATIONS FROM THE SCOPE OF WORK

3.8.1 Soil Sampling

The final number of samples collected in the Adjacent Residential Area (soil) is substantially
less than that specified in the Scope of Work and CDAP (9,570 samples).

There are several reasons for this:

• Only partial property access was obtained by USEPA, Region V in the
residential areas. Access was only available for 898 out of 1595 properties.

• 54 properties were totally paved and/or cultivated and were not sampled as
specified in the sampling procedures (SOP #1). This reduced the number of
properties sampled to 844.

• An additional 62 properties were paved and/or cultivated in either the front
or back yard such that only one of two HABs could be completed

One additional residential property at 2317 Cleveland Avenue, which is outside of the
boundaries of the Adjacent Residential Area, was sampled at the request of USEPA and
USAGE. The resident here had asked USEPA to include his property in the study.

Additional Remote Fill Areas not specified in the Scope of Work of the CDAP were
identified by WCC field personnel and sampled after consultation with USAGE and USEPA.
These properties were:

• 128 Roosevelt Avenue in Eagle Park Acres
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• 3108 Colgate Avenue in Granite City
• 1628 Debnar Avenue in Granite City

3.8.2 Groundwater Sampling

Only 12 of the 18 monitoring wells that were to be sampled according to the Scope of Work
and the CDAP were actually sampled.

MW-102, MW-105S, MW-106S, andMW-108S were dry, with screen settings at 20-25 feet.
MW-103 and MW-105D were bent and damaged such that the wells could not be sampled.
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4.0
SUMMARY OF A-E DAILY QUALITY CONTROL REPORTS

4.1 DURATION OF FIELD ACTIVITIES

Field activities were conducted during three phases for the PDFI at the NL Site. This was
necessary due to the staggered receipt of property access which was obtained by USEPA -
Region V. The first sampling phase began on November 1, 1991, and the last sampling task
was completed on August 13, 1992. Duration of each field activity is included in Table 5.

4.2 WEATHER

Since field activities were conducted during the months of November, December, and March
through August, a variety of weather conditions were encountered. Weather conditions
which caused delay of field activities were:

• Rain
• Snow
• Temperatures below 32 °F
• Temperatures above 85 °F

When thunderstorms with rain and lighting were present, the drilling rig operations were
stopped during the storm. For the hand auger boring (HAB) tasks, operations were stopped
during down pours or freezing rain. When soil conditions were wet from the rain, the HAB
sampling and decontamination tasks became more time consuming due to the adhesiveness
of the soil on the hand augers and sampling equipment.

Snow covered conditions usually only delayed the starting time each day for field activities.
Delays were usually related to adverse driving conditions for field crews commuting to the
site. Occasional delays were caused by cold weather in conjunction with snow or freezing
precipitation.
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Soil sampling in temperatures below 32°F, presented a problem with decontamination of the
sampling equipment, as well as the physical hazard presented by cold stress on field
personnel. At temperatures below freezing, the decontamination water would freeze on the
sampling equipment during the decontamination process. The spray nozzles on the hand
pressurized pumps containing deionized water would also freeze. It was determined at a
temperature below 25 °F, it was impractical to properly decontaminate the sampling
equipment. Sampling would cease until the temperature was above 25°F. The main hazard
of cold stress among the field task members was possible frost bite to the fingers and toes.
The documentation person was the most prone to this, because they could not write while
wearing heavy gloves. To prevent frost bite, employees were supplied with cotton glove
liners.

Conducting field activities above 85 °F presented the possible problem of heat stress,
especially when wearing Tyvek™ coveralls. Field task members were instructed to drink
plenty of water and take frequent breaks. At high temperatures, the HAB sampling team
switched from dark blue Tyvek™ coveralls to white Tyvek™ coveralls to reduce heat stress.
For three-person HAB teams, the third person responsible for documentation and not
involved in intrusive or decontamination activities was not required to wear a Tyvek to avoid
heat stress.

Field activities which were stopped or delayed due to poor weather conditions are
summarized by date and weather condition in Table 6.

4.3 SAMPLING SUMMARY

4.3.1 Main Industrial Property - Soil

A total of 105 analytical soil samples were collected from 15 borings. Samples were
collected from the ground surface to a depth of 15 feet (Table 7). An additional 23
analytical soil samples were collected from four monitoring wells. These samples were
collected from the ground surface to a depth of 25 feet. Total lead concentrations ranged
from below detection limit of 6.5 mg/kg to 345,000 mg/kg (based on dry weight) (PDFI
Table 14).
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A total of 96 geotechnical soil samples were collected from 18 borings (Table 8). Samples
were collected from the ground surface to a depth of 10 feet. Additional samples were
collected from the screened interval of each of the four monitoring wells.

4.3.2 Adjacent Residential Area

A total of 5,011 soil samples were analyzed from the Adjacent Residential Area. Three
depth intervals were sampled: 0 to 3 inches, 3 to 6 inches, and 6 to 12 inches. The range
of total lead concentrations for these intervals were:

0 to 3 inches (Level A) less than 5.1 to 14,800 mg/kg
3 to 6 inches (Level B) less than 5.2 to 20,100 mg/kg
6 to 12 inches (Level C) less than 5.6 to 14,500 mg/kg

In addition, ten samples with a broad range of lead concentrations were selected for TCLP-
Lead analysis. The TCLP-Lead concentrations in these samples ranged from less than 0.13
to 48.6 mg/L. The Total Lead and TCLP-Lead results are presented in PDFI Appendix G.

4.3.3 Remote Fill Areas

A total of 84 soil samples for Total Lead and 52 for TCLP-Lead were analyzed from the
Remote Fill Areas (Table 10). The range of Total Lead concentrations in these samples was
19.4 mg/kg to 68,400 mg/kg (PDFI Tables 23 to 30). The TCLP-Lead concentrations in
these samples ranged from < 0.11 mg/L to 440 mg/L.

For Venice Alleys, Missouri Avenue and Scheaffer Road only TCLP-Lead samples were
taken. However, at Eagle Park Acres, Sand Road, 2230 Cleveland Avenue, 3108 Colgate
Avenue, and 1628 Delmar Avenue samples for both Total Lead and TCLP-Lead were
collected and analyzed.

4.3.4 Main Industrial Property - Groundwater

A total of 12 groundwater samples were collected from 12 monitoring wells. The wells
sampled were: MW-101, MW-104, MW-106D, MW-107S, MW-107D, MW-108D, MW-
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109, MW-110, MW-103-91, MW-104-92, MW-109-92, and MW-111-92 (Figure 4).
Samples were analyzed for volatile organics, semivolatile organics, PCBs/pesticides, and
metals. Six wells were either dry or damaged and could not be sampled.

4.4 FIELD PROBLEMS AND CORRECTIVE ACTIONS

Field corrective actions were taken if nonconformance with the established quality control
procedures were identified. Any deviation identified from the quality control procedures
were expeditiously corrected and documented. Quality control procedures were monitored
by the Task Leaders, Field Operations Manager, and QA/QC Coordinator. Field task
procedures that deviated from the standard operating procedures where corrective actions
were taken are described below.

4.4.1 Soil Investigation

With the soil sampling task, several residential yards were not identified correctly and
therefore the sample bottles were mislabeled. After obtaining more property information,
the sample identification problems were identified and corrected. The sample bottles, log
books, field data sheets, and sample tracking system were corrected. Resident identification
numbers corrected were:

OL1640 to OL1642
• GR2216 to GR2218
• DE2100 to MA2100
• DE1628, Boring 3 to OR00253, although lab results were reported with

original ID Number
• DEI628, Boring 4 to OR00254, although lab results were reported with

original ID Number
• IO0822200BL to IO0820200BL, sample container label only

For two samples within the Eagle Park Remote Fill Areas, a mistake was identified on the
COC with type of analysis requested by WCC. For Sample ED No. STE0203100CT and
STE0203100ABT, WCC had requested on COC Total Lead analysis but had meant to request
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TCLP-Lead analysis. Upon identification of this mistake, ESE was instructed to conduct the
TCLP-Lead analysis on these samples.

On December 4, 1991, 3 QA field duplicate soil samples were sent by accident to ESE
instead of the USACE-MRD laboratory. The ESE's Sample Custodian identified the
problem. The mistake was corrected by ESE shipping the preserved samples directly to
USACE-MRD Laboratory. The sample ID numbers were:

SMA0819100ALQ
• SMA0819100BLQ

SMA0819100CLQ

Soil sampling problems encountered with the Adjacent Residential Area where sampling was
not completed were:

• Property owner changed mind and would not allow sampling
• Either the property was tilled or covered with asphalt, concrete, or gravel
• Either the front or back yard did not exist or was tilled or covered with

asphalt, concrete, or gravel; only one boring sampled
• Property was not sampled to all depth intervals, because of HAB refusal

Table 11 includes a list of the properties not sampled and the relative sampling problem.

4.4.2 Ground water Investigation

Corrective action was taken during the development of Monitoring Well 103-91. After
developing the well for two days and having problems obtaining stabilized water quality
parameters, the Field Operations Manager identified in SOP No. 2 that a submersible pump
should have been used instead of a centrifuge lift pump. The monitoring well task leader
was notified, and the type of pump was switched immediately to complete development of
the well.

During the installation and development of the monitoring wells, problems were encountered
due to the geologic conditions. During installation of the four monitoring wells, the

89MC114V.QCSR Page 26 Jiniuuy 11. 1993



Woodward-Clyde
Consultants

unconsolidated sands would heave inside the HSAs. This problem was corrected by adding
clear tap water to the boring to develop a head pressure inside the HSAs which reduced the
sand heaving. During development of the wells, problems were encountered due to fines
within the well-graded sand formation. To develop the wells, the wells were pumped until
the field parameters were stabilized and water quality was clear. For the final development
of each well, the last five well volumes were bailed. Upon the final bailing, the water would
again become turbid. After pumping and bailing each well for at least four hours and
removing drilling fluid and at least 5 well volumes, USAGE personnel were consulted. In
consultation with USAGE personnel it was decided that complete development could not be
accomplished in a reasonable time frame and development was discontinued. For further
information, refer to Section 2.2 in the PDF! Report.

For the installation of MW-109-92, problems were encountered with the bentonite pellet seal
bridging at the centralizers within the HSAs. Upon the consultation with USAGE, the well
riser was pulled, the well redrilled, and the screen and riser re-set. The corrective action
taken for the well installation was to use a bentonite slurry instead of pellets for the seal
interval. The upper centralizer also was eliminated on the remaining two wells. No
problems were encountered after this correction.

In the process of attempting to drill monitoring well MW-108-92, petroleum residue was
encountered at the top of groundwater. Immediately upon observation of the petroleum
residue, operations were ceased; the site was evacuated; and the Site Safety Officer, Project
Manager, and USAGE were contacted. After consultation with USAGE, water samples were
taken within the HSAs at the top of groundwater level. The boring was abandoned with
cement slurry as specified in SOP #7 (CDAP). Appropriate air monitoring equipment was
used during the sampling and abandonment of the boring.

For the groundwater sampling, six monitoring wells could not be sampled due to physical
conditions. Four wells were dry which had screen settings at 20 to 25 feet below the top of
riser. These wells were MW-102, MW-105S, MW-106S, and MW-108S. MW-103 and
MW-105D were bent and damaged such that the wells could not be sampled.

For groundwater analysis, trip blanks labeled on the COCs were switched in the coolers sent
to Ortek and USACE-MRD laboratories. The sample ID numbers labeled on the sample
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containers were taken as the correct sample ED number. The two trip blanks of concern
were labeled as:

• WMW112-10GGOTB - Shipped to USAGE - MRD Laboratory
• WMW113-10GGOTB - Shipped to Ortek Laboratory

4.5 QUALITY CONTROL ACTIVITIES

4.5.1 QA/QC Sampling Activities

To assess the quality of data resulting from the field sampling program, field duplicates and
matrix spike and matrix spike duplicates were collected and submitted to the analytical
laboratory. For the analytical soil sampling program, a total of 5,285 field samples were
collected and analyzed (Table 2). The quality control for these samples was 281 field
duplicates, a 5 percent frequency, and 285 MS and 279 MSD; a 5 percent frequency (Table
2). The laboratory quality control consisted of analyzing 324 laboratory control samples at
a 6 percent frequency.

For quality assurance, field duplicates were collected and submitted to the U.S. Army Corps
of Engineers Missouri River Division (MRD) laboratory in Omaha, Nebraska. 529 field
duplicates, a 10 percent frequency, were collected for quality assurance and submitted to
USACE-MRD laboratory.

For each soil sampling area, quality control and quality assurance samples collected and
analyzed are listed in Table 2.

The quality control and quality assurance level of effort for the groundwater investigation
consisted of collecting field duplicate, matrix spike and matrix spike duplicate, equipment
rinsate blank, and trip blank samples. For a total of twelve field samples, two field
duplicates, one MS/MSD, two equipment rinsate blanks and two trip blanks were collected
and shipped to the Ortek laboratory for analysis (Table 12). For the MS/MSD samples, the
laboratory mistakenly analyzed these as a field duplicate and conducted MS/MSD analyses
on other field and laboratory control samples (See Section 5.2). To tally the QC level of
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effort the field MS/MSD samples collected were considered as field duplicate samples
(Table 12).

The quality assurance level of effort for the groundwater investigation consisted of collecting
and submitting to USAGE these samples:

• 2 Field duplicates
1 MS/MSD

• 1 Equipment rinsate blank
• 2 Trip blanks (Volatile Organics Only)

To assure quality control with decontamination of sampling equipment, besides collecting
equipment rinsate blanks, one sample of the double deionized source water was analyzed for
metals. Results are included in PDFI Appendix A.

4.5.2 Internal Field Quality Control Checks

Field quality control checks included the review of all field documentation by the Task
Leader(s) or Field Operations Manager. In addition the Task Leaders) conducted daily
random spot checks of the field team(s) performance.

4.5.2.1 Soil Sampling Tasks

For the Hand Auger Boring (HAB) and drilling rig boring teams, the task leader or his or
her designee conducted random spot checks and observed:

• Sampling procedures
• Decontamination procedures
• Health and safety procedures
• Field documentation
• Boring abandonment

Field data sheets, sample bottle labels, and chain-of-custody were checked on a daily basis
for correctness and completeness prior to shipping the coolers to the laboratory. The quality
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control checks were performed by the Sample Tracking Task Leader or the Field Operations
Manager.

The field documentation recorded in log books was checked for accuracy and completeness
and was compared to the chain-of-custody and sampling ID summary log books by the Soil
Sampling Task Leader or by his or her designee.

The individual residential maps (8'A x 11 inches) were checked for completeness and clarity
by the Field Operations Manager.

4.5.2.2 Monitoring Well Installation and Development

For the installation and development of the monitoring wells, the task leader or his or her
designee conducted random spot checks and observed:

• Sampling procedures
• Installation and development procedures
• Decontamination procedures
• Health and safety procedures
• Field documentation

The field log books were checked for clarity and completeness by the task leader.

4.5.2.3 Groundwater Sampling

For the groundwater sampling team, the task leader or his/her designee conducted random
spot checks and observed:

• Sampling procedures
• Decontamination procedures
• Health and safety procedures
• Field documentation
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Field data sheets, sample bottle labels, and chain-of-custody were checked on a daily basis
for correctness and completeness prior to shipping the coolers to the laboratory. The quality
control checks were performed by the Sample Tracking Task Leader or the Field Operations
Manager.

The field documentation recorded in log books was checked for accuracy and completeness
and was compared to the chain-of-custody and sampling ID summary log books by the
Sampling Task Leader or by his or her designee.

4.5.2.4 Residential Home Inspection Survey

Inspection reports were checked on a daily basis for clarity and completeness by the Home
Survey Task Leader. Internal quality control was performed by WCC personnel by
accompanying the home inspectors during several home surveys throughout the project.
Quality control checks included:

• Proper identification and communication between the surveyors and the
residents

• Complete, consistent, and accurate visual inspection
• Professional conduct

4.5.3 Field Documentation

To ensure quality control, extensive documentation of all field activities was performed.
Field documentation was sufficient to reconstruct the details of the sampling process without
relying on the memories of the field team members. This documentation included the
following items.

4.5.3.1 Sample Identification Codes

Each sample was assigned a unique sample identification number. The identification number
consists of sample matrix code, street code, lot number, boring number, sample depth code,
and sample type. All of the codes are listed in Table 13 with their appropriate description.
An example follows to demonstrate the operation of the sample identification:
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SMP1629200BOOL

S Sample Matrix (In this case, the sample matrix is soil)
MP Street Code (In this case, the sample location is on Maple Street)
1692 Lot Number (In this case, the sample was taken at lot/house number 1692.)
2 Boring Number (In this case, the sample was taken from the 2nd boring on the

property)
OOB Sample Depth (In this case, the sample was taken between 3-6 inches from the boring

indicated)
OOL Sample Type (In this case, the sample was analyzed for Total Lead)

4.5.3.2 Sample Collection Field Sheets

Sample collection field sheets were completed at the time that samples were collected. The
field sheets contained pertinent information concerning location of the sampling site, date
sampled, WCC sample number, sample matrix (soil or groundwater), time sampled,
sampler's initials, description of the sample container, analysis requested, and type of sample
preservation. Space was included for QA/QC data, the Federal Express airbill number, and
the name and address of the analytical laboratory. The member of the field team responsible
for documentation would fill in the time sampled, date shipped, and sign the form at the time
of sampling.

4.5.3.3 Chain-of-Custodv Procedures

Chain-of-custody (COC) protocols were followed in both the field and laboratory in order
to properly document the possession and transfer of the samples from collection to storage,
analysis, and disposal.

At the time of sample collection the COC form was completed for each sample. The sample
identification number, sample date, sample time, size of sample container, analysis
requested, sample preservation, and the sampler's signature were recorded on the COC form
along with any pertinent remarks for the laboratory. Separate COC forms were completed
for samples going to ESE, and for the samples going to the USACE-MRD laboratory for QA
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analysis. Corrections to the record were done with a single strike mark, dated, and initialed.
All entries were in blue or black ink.

Upon return to the field office at the end of the day, the sample count was verified and each
sample was checked against the COC record to ensure that sample numbers and sample times
were correct. The person relinquishing custody of the samples then signed and dated the
COC record. A Federal Express airbill was then completed for those samples sent to the
USACE-MRD laboratory for QA/QC analysis. The airbill number was recorded on the
COC record, and the COC record was then placed inside a Ziploc-type plastic bag and taped
to the inside of the cooler lid. Samples going to ESE's laboratory were delivered by WCC
field personnel. The COC record was signed and dated by the person relinquishing the
samples and the person delivering the samples. The record was then placed in a Ziploc-type
bag and taped to the inside lid of the cooler. Two custody seals were signed and dated. One
seal was placed on each side of the cooler so that the cooler could not be opened without
breaking the seals. The coolers were then securely closed using fiberglass strapping tape.
A copy of the COC form was retained by the sampling team for the project file, and the
original was sent with the samples. A copy of the Federal Express airbill was also retained
as part of the documentation for the COC records.

4.5.3.4 Field Logbooks

Bound field logbooks were used to record field data, sample collection activities, pertinent
observations and resident contacts. Field books were maintained for each field activity. The
books contained sequentially numbered pages with an index at the front. Information in the
index included the street address of each sample location and the page within the book on
which the information could be found. At the beginning of each day the arrival time at the
sample location was entered along with samplers names, type of personal protective
equipment, and a brief summary of the weather. Each individual entry contained the
property address, documentation of any contact with residents, a description of the location
of each boring, sample numbers and sample collection times. HAB field books from the fall
of 1991 included a sketch of the property showing the house, any garages or sheds, trees,
gardens, paved areas, fences, and the boring locations. For HAB sampling conducted during
the spring of 1992, 8 1/2 X 11 inch plats of each property were provided for recording this
information. At the end of each day, a b'st of all SOP's followed during sampling activities
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were added along with the signature of the person recording the information. All entries
were made in blue or black ink and any mistakes were crossed out with a single line, dated,
and initialed. A similar fieldbook was maintained for activities relating to monitoring wells,
industrial area borings and remote fill borings. Copies of COC's are included in the
appropriate data report from the laboratory.

4.5.3.5 Boring and Well Logs

WCC personnel completed a soil boring log at the time of sampling for each boring
completed by the truck mounted drill rig and for HAB's completed in Remote Fill Areas.
Soil boring logs and well logs contained the project number and name, location, drilling
contractor and driller, and type of drill rig. Starting date and time as well as completion
date and time were included. A small sketch of the site indicating the boring location was
included along with sizes and types of drilling and sampling equipment. Space was provided
to show the quantities and types of samples sent to the laboratory for Total Lead, TCLP-
Lead, or geotechnical analysis. The final disposition of the hole was also noted (backfilled,
grouted, or monitoring well installation). The sample description noted on the log followed
the USC classification system and the WCC format for continuous logging. Recovery and
blow counts were included along with ATD groundwater information. Logs were signed by
a WCC geologist or engineer. Boring logs are included in PDFI Appendix C.

4.5.3.6 Monitoring Well Installation Reports

Monitoring well installation reports were completed showing the well number, project name,
project number, location, date, and installation method. A boring log was included along
with a graphic description of the well. This graphic depiction included ground elevation,
protective casing type, riser pipe type, pipe diameters, grouted seal material, and relative
elevations. Filter pack and screen type, slot size, and relative elevations were included.
Other information included the bottom of boring elevations, boring diameter, and total depth
of hole. The well installation reports were signed by a WCC geologist or engineer. Well
installation reports are included in PDFI Appendix D.
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4.5.3.7 Monitoring Well Development Logs

Monitoring well development logs were completed for each of the four wells installed as pan
of this investigation. General information documented on these forms included: well
number, project name, project number, date, well depth, water level, measuring point, well
casing volume, and weather conditions. Sampling measurement included time, discharge,
pumping water level (if measurable), water quality parameters, total discharge, casing
volumes removed, and method of water disposal.

Quality assurance information that was documented included: sampling method, water level
measurement method, whether bailer ropes were new or cleaned, water quality instrument
calibrations, and any pertinent comments. The development logs were signed by the WCC
geologist or engineer overseeing the development. The monitoring well development logs
are included in PDFI Appendix D.

4.5.3.8 Home Inspection Survey Forms

A Home Interior Inspection Form was completed for each residence where an inspection
was conducted. The form was set up in a checklist format. For each room inspected, the
form required documentation of the paint condition, date the paint was last stripped and/or
repainted, history of plumbing renovations, potential for lead pipes, and lead solder joints.
For the overall house, the form required documentation of dust condition, furniture and
carpet condition.

After completion of these forms by the home inspection teams, a QC review was completed
by the WCC task leader.

4.5.3.9 Daily Quality Control Reports

At the end of each day Daily Quality Control Report (DQCR) forms were completed. The
reports were compiled and sent to the USAGE project manager (PM) weekly. The forms
listed the USAGE PM, project name, job number, date, day, and weather conditions. Other
pertinent information included any sub-contractors on site, equipment used, a list of all work
performed for the day, and the addresses of those properties that were sampled. The number
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of samples taken at each property was included and broken down into those samples that
were for regular analysis and those that were for QA/QC. Any activities related to QC were
described. Also included was a description of PPE levels, any problems encountered, and
any corrective action that was taken. Work progress expectations for the next day were
outlined, and the form was signed by the WCC employee.

4.6 HEALTH AND SAFETY ACTIVITIES

4.6.1 Personal Protective Equipment

Health and safety activities were performed in accordance with the Site Safety and Health
Plan. Level of protection was dependent on the field activity. Non-intrusive activities were
considered to be a low hazard. Personal Protective Equipment (PPE) for non-intrusive
activities was either EPA Level "D" or street clothes. Non-intrusive activities conducted and
corresponding level of protection were:

• Field mobilization/demobilization - street clothes
• Residential home inspection survey - street clothes
• Field Surveys - EPA Level "D"
• General support activities carried on outside of the exclusion zone - EPA

Level "D"

Intrusive activities were considered to be a medium hazard. Personal protective equipment
for all intrusive activities was EPA Modified Level "D". Intrusive activities conducted were:

• Soil sampling with hand augers
• Soil sampling with drilling rig
• Well installation and development
• Groundwater sampling and water level measurements
• Installation of permanent control monuments

For activities performed at EPA Level "D" the protective ensemble worn was:

• Hard hat (when working around heavy equipment)
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• Safety glasses with side shields or goggles
• Coverall or Tyvek™ (optional)
• Work gloves (optional)
• Safety shoes or boots (Steel toed and shanked when working around heavy

equipment)

For activities performed at EPA Modified Level "D" the protective ensemble worn was:

• Hard hat (when working around heavy equipment)
• Safety glasses with side shields or goggles (goggles and face shield for

activities where splash hazard exists)
• Coverall, Tyvek™, or Rytex™ (navy blue, or white during temperatures >

80°F) taped at wrist and boot interface (Polycoated for activities where splash
hazard exists) (If coverall, Tyvek™, or Rytex™ with elastic at wrist and ankle
interface are used, no taping at wrist and boot interface is required).

• Undergloves, latex
• Outergloves, Neoprene (Nitrile for hand auger sampling)
• Overgloves, latex or vinyl (for hand auger sampling only)
• Boots, calf-high, Neoprene or PVC, steel toed and shanked

4.6.2 Site Safety Briefings

Prior to beginning any field task, a site safety briefing was conducted. Task members except
for the home inspection survey were required to read the SSHP and provide verification that
each person has had the OSHA 40-hr health and safety course, a respirator fit test, and a
medical exam.

Site Safety briefings consisted of discussing these topics:

• Site description
• Chemical and physical hazards
• Personal protective equipment
• Action guidelines and personal air sampling monitoring
• Work zones
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Prohibited activities
Emergency response and route to the hospital
Visitor and resident communications
Decontamination procedures

Site Safety briefings were conducted for these tasks on the corresponding date:

Task Date
Hand Auger Boring Teams #1 & #2 11/01/91
Drilling Rig Team (Layne-Western) 11/15/91
Home Inspection Teams #1 & #2 (Occusafe, Inc.) 11/19/91
Ground Survey Team (Zambrana Consultants) 11/21/91
Hand Auger Boring Team #2 3/02/92
Home Inspection Team #1 (Occusafe, Inc.) 4/28/92
Drilling Rig Team (Layne-Western) 6/08/92

4.6.3 Personal Air Sampling Monitoring

Personnel engaged in intrusive field activities at the site were monitored to collect exposure
data for inorganic lead. Dust exposure monitoring was performed using Gilian or SKC
personal air sampling pumps (PASP). A minimum of two samples were collected by each
task team during the first work day of intrusive activities. The intrusive activities monitored
over an approximate eight hour work period were hand auger borings, drilling rig soil
borings, and well installation. The PASP filters were then analyzed for total lead. PASP
filter samples analyzed reported lead concentrations very near or below the reporting limits
(Table 14). After results of the PASP filter samples were received, and it was verified that
any health and safety risk was minimal; personal air sampling monitoring ceased.

4.6.4 Addendums to Site Safety and Health Plan

Due to changes in site conditions, two addendums to the Site Safety and Health Plan, dated
10/24/91, were made to further establish guidelines and requirements for the safety of
personnel during field activities.
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Addendum No. 1, dated 4/15/92, pertained to the HAB soil sampling task and installation
of the intervisible permanent control monuments. For the HAB team, this addendum
allowed the team member that documented the field activities be required only to wear PPE
at EPA Level "D" versus Modified EPA Level "D". The addendum was enacted in the
spring of the year to reduce heat stress among the team members. Addendum No. 1 is
included as PDFI Appendix I.

The installation of the intervisible permanent control monuments was not included in the
SSHP as an intrusive activity and was included in Addendum No. 1. PPE required for this
task was EPA Modified Level "D". See PDFI Appendix I for further guidelines.

Addendum No. 2, dated 6/19/92, pertained to monitoring well installation and development
and groundwater sampling. Upon drilling the boring for monitoring well MW108-92,
petroleum products were detected at the top of groundwater. This addendum provided action
levels and air monitoring guidelines for these tasks. A photoionization meter (HNu) was
used for air monitoring during these tasks thereafter.

4.6.5 Medical Surveillance

WCC employees which conducted any field tasks during the PDFI were tested for blood lead
levels. A baseline and exit test were performed for each employee. Subcontractor
employees were given the option to have their blood lead levels tested. The blood test
consisted of testing for zinc protoporphyrins and lead. Baseline and exit tests for WCC field
personnel were normal.

4.6.6 Other

One change to the PPE equipment which was instituted on November 18, 1991, was to use
vinyl surgical gloves over the outer (Nitrile) gloves during the HAB soil sample collection.
This addition to the EPA Modified Level "D" PPE helped expedite the sampling task while
preventing sample cross contamination. The outer surgical gloves were replaced after each
HAB soil sample was collected. This eliminated the additional step of decontaminating the
outer (Nitrile) gloves between samples, which required returning to the decontamination area
after collecting each sample.
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5.0
LABORATORY QUALITY CONTROL PROGRAM

5.1 QUALITY ASSURANCE OBJECTIVES

The overall Quality Assurance (QA) objective for the field investigation at the NL Site was
to develop and implement procedures for sampling, laboratory analyses, field measurements,
and reporting that provided a quality of data that was consistent with and adequate for the
intended uses of that data. The sample set, chemical analytical results, and interpretations
needed to be based on data that met or exceeded quality assurance objectives, established for
the project. Quality assurance objectives for field measurement systems were also an
important aspect of these investigations. These objectives for nonchemical data are discussed
in the appropriate SOPs included in the CDAP. Field and laboratory analytical QA
objectives are discussed in the following paragraphs.

Quality assurance objectives are usually expressed in terms of accuracy, precision,
completeness, representativeness, and comparability. Target ranges for these parameters
were established for analytical testing and field measurements prior to initiation of these
activities. Any variances from the quality assurance objectives resulted in the
implementation of appropriate corrective measures and an assessment of the impact of
corrective measures on the usability of the data in the decision making process.

5.1.1 Level of Effort

5.1.1.1 Quality of (PC) Effort

Field duplicates and field blanks were collected and submitted to the analytical laboratory
to provide a means to assess the quality of the data resulting from the field sampling
program. Field duplicate samples were analyzed to check for sampling and laboratory
reproducibility and representativeness. Equipment rinsate blank and trip blank samples were
analyzed to check for procedural contamination and cross-contamination. These blanks were
collected during the sampling effort. Matrix spike, matrix spike duplicate, and laboratory
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control samples were analyzed to assess that recoveries falling outside acceptance windows
were attributable to sample matrix interferences and not to laboratory analytical errors.

The general level of this QC effort for the NL Site was a minimum of one field duplicate
for every 20 investigative soil (5 percent) and one for every 10 groundwater samples (10
percent), and a minimum of one rinsate blank for every 10 investigative groundwater
samples (10 percent). One matrix spike and one matrix spike duplicate sample were
collected for every 20 soil samples (5 percent MS and 5 percent MSD), and for every 10
groundwater samples (10 percent). The specific level of field QC effort is summarized for
each respective site in Table 2.

The level of QC effort provided by the laboratories was equivalent to the level of QC effort
specified in USEPA SW-846, Third Edition, as described in the ESE Quality Assurance
Program Plan (QAPP) (CDAP Appendix B) and the Ortek QAPP (PDFI Appendix M).
The level of QC effort required for specific SW-846 analytical methods is summarized in
Table 15.

The level of effort for the field measurements of pH, turbidity, and conductivity consisted
of pre-measurement calibration and post-measurement verification, using standard reference
solutions.

5.1.1.2 Quality Assurance (OA) Effort

Field duplicates and field blanks were collected for specific parameters and submitted to an
independent government quality assurance laboratory. The USACE-MRD laboratory was
used for this purpose. QA samples were taken at the rate of at least 10 percent of the total
field samples collected. USAGE personnel were also involved in general oversight of
selected field activities as additional assurance of adherence to strict QA/QC protocol. The
level of QA for each site is summarized in Table 2.
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5.1.2 Measurement of Data Quality Objectives

5.1.2.1 Accuracy

Accuracy is the degree to which a measurement compares to an accepted reference or true
value. An evaluation of the accuracy of a measurement system provides an estimate of bias.
The accuracy of an analytical method was evaluated by analyzing known reference standards
or spiking compounds.

The percent recovery achieved by analysis of known reference standards or spiking
compounds was used to define the accuracy for the compounds of interest. The project goal
was to analyze at least one known reference standard or matrix spike sample for every batch
of 20 samples.

The accuracy goal for each parameter associated with sample matrix are listed in Tables 16
and 17. The accuracy goal for Total Lead and TCLP-Lead analysis in a soil matrix was 75
to 125 percent recovery.

The accuracy of field measurements of pH, turbidity, and conductivity were assessed through
premeasurement calibrations and post-measurement verifications using standard solutions.

5.1.2.2 Precision

Precision is a measure of variability between individual sample measurements under
prescribed conditions. Precision was assessed by replicate measurements of known standards
and analysis of spiked duplicate environmental samples. Precision is calculated by a
determination of the relative percent difference (RPD) of the duplicate samples.

Replicate measurements of known standards (laboratory control samples) are routinely
monitored by the laboratory by comparing the RPD with established control limits.

The goal was to analyze one laboratory control sample and environmental matrix spike
sample duplicate per batch of 20 samples.
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Precision goals for each parameter associated with the sample matrix are defined in
Tables 16 and 17. The precision goal for Total Lead and TCLP-Lead analyses is less than
20 relative percent difference (RPD).

5.1.2.3 Completeness

Completeness is defined as the percentage of the total analytical measurements which are
judged to be valid in accordance with the QC criteria previously defmed. The completeness
goal was to generate a sufficient amount of valid data to support the NL Site field
investigation objectives.

The data set must contain all QC analyses verifying precision and accuracy for the analytical
protocol. In addition, all data were reviewed in terms of stated goals in order to assess the
sufficiency of the data base. Completeness was calculated as the number of valid data points
obtained divided by the critical data collected, multiplied by 100. The analytical
completeness objective for the NL Site data was 80 percent.

5.1.2.4 Representativeness

Representativeness is the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, or an environmental
condition.

Duplicate or co-located samples were collected and used as a means to assess field
representativeness. By definition, duplicate samples are representative of a given point in
space and time. Representativeness was also maintained during the sampling effort by
sampling in compliance with the procedures described in Section 4.2 of the CDAP.
Duplicate environmental samples were submitted from the field at a rate of one duplicate for
every 20 environmental samples or per set collected.

5.1.2.5 Comparability

Comparability expresses the confidence with which one data set can be compared to another.
Comparability can be related to accuracy and precision as these quantities are measures of
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data reliability. Data are comparable if sampling considerations, collection techniques,
measurement procedures, measurement methods, and reporting are equivalent for the samples
within a sample set. A qualitative assessment of comparability will be made of applicable
data sets. •

5.2 DEVIATIONS FROM THE CDAP

5.2.1 Soil Analysis

Two deviations from laboratory methodology and procedures outlined in the CDAP were
taken during the course of the project. Inconcurrence with the CDAP, laboratory
methodology for analyzing Total Lead level in soil samples was SW-846 Method 6010. All
soil samples collected in 1991 were analyzed by an ICP (Method 6010). Due to access
related delays in the field activities, the contract laboratory, ESE, informed WCC that the
continuing NL Site project would cause laboratory workload problems. To assure that the
laboratory could keep pace with the sample load, approval by USAGE was given to change
the laboratory methodology to SW-846 Method 7420. All soil samples collected in 1992
were analyzed by the FAA, Method 7420.

For soil sampling conducted in 1991, field samples were taken for the environmental matrix
spike and matrix spike duplicate samples. For each MS/MSD sample, three sample
containers were filled with soil from the homogenized sample interval and labeled as the field
sample, matrix spike sample, and matrix spike duplicate sample. At the same time as part
of the laboratory QC level of effort, the laboratory was conducting MS/MSD analyses on
every twentieth sample. The ESE laboratory informed WCC that the normal four ounce
sample size was large enough to conduct both Total Lead and MS/MSD analyses, and the
extra sample containers were not needed. It was easier for the laboratory to select every
twentieth sample instead of WCC trying to track the twentieth sample in the field. To not
duplicate effort, the additional task of collecting separate sample containers for MS/ MSD
analysis was discontinued. The extra samples collected during the first period were
considered as field duplicates and are included in the QC level of effort (Table 2). These
samples in the analytical data are identified by the last three digits of the sample ED #
labeled as OXM or OXX (Table 13).

89MCU4V QCSR Page 44 J«nu«y II. 1993



Woodward-Clyde
Consultants

5.2.2 Groundwater Analysis

Two deviations from laboratory methodology and procedures outlined in the CDAP were
taken during the groundwater analysis. One deviation from the CDAP was the use of
laboratory control samples for certain methods in the environmental matrix spike and matrix
spike duplicate (MS/MSD) analyses. For the semivolatile and PCB's and pesticides analyses,
the laboratory control (method blank) sample was used for the MS/MSD analysis. This
deviation should not present a problem with validating the data, because the surrogate spike
recovery analysis is the primary data validation qualifier. If there was matrix interference
with the environmental sample, it would first be detected in the surrogate spike analysis and
second in the MS/MSD analysis.

Due to miscommunication between the contract laboratory (Ortek) and WCC, the samples
collected from MW-103-91 for the environmental MS/MSD analysis were considered as field
duplicates and are included in the QC level of effort (Table 12).

The other deviation was the pesticide surrogate constituent was switched from
dibutylchlorendate to tetrachloro-m-xylene and one PCB/pesticide matrix spike constituent
was not tested, Aroclor 1254 (Table 17).
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6.0
QUALITY CONTROL RESULTS

6.1 SOIL ANALYSIS

Soil samples collected from the NL Site were analyzed for total lead concentration and select
soil samples were analyzed for TCLP - Lead. All soil samples and QC samples were
analyzed by ESE, in St. Louis, Missouri. Data quality objectives were measured in terms
of accuracy, precision, completeness, representativeness, and comparability.

6.1.1 Accuracy and Precision

6.1.1.1 Standard Laboratory Control Samples

Laboratory accuracy was measured by assessing the percent recovery of lead from standard
laboratory control samples. The laboratory control sample consists of a clean matrix which
is spiked with a known quantity of reference standard. Percent recovery was compared to
control limits established under SW-846 guidelines. For Total Lead analysis, the percent
recovery control limits are 75 to 125 percent. Analysis of laboratory control samples was
performed on 314 samples (Table 2). 95 percent of the matrix spike analyses were within
the percent recovery control limits. For TCLP-Lead analysis, the percent recovery control
limits are 75 to 125 percent. Analysis of standard laboratory control samples was performed
on 10 samples (Table 2). 100 percent were within the target range.

«

6.1.1.2 Matrix Spike and Matrix Spike Duplicates

Laboratory accuracy was measured by the percent recovery of a reference standard spike in
the environmental sample. For Total Lead and TCLP-Lead analyses, the percent recovery
control limits are 75 to 125 percent. For Total Lead, matrix spike analysis was performed
on 267 samples (Table 2). 72 percent of the matrix spike analyses were within the percent
recovery control limits. For TCLP-Lead analysis, matrix spike analysis was performed on
18 samples (Table 2). 93 percent were within the target range.
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The laboratory precision was measured by the RPD between the environmental matrix spike
and matrix spike duplicate samples. The precision control limit for Total Lead and TCLP-
Lead analyses was less than 20 percent RPD. For Total Lead analysis, matrix spike and
matrix spike duplicate analysis was performed on 267 samples (Table 2). 75 percent were
within the precision control limit. Majority of the samples that were out of control were
attributable to soil inhomogeneity or matrix interference. For TCLP-Lead analysis, matrix
spike and matrix spike duplicate analysis was performed on 12 samples (Table 2). 100
percent were within the target range of 20 percent RPD.

6.1.2 Representativeness

Representativeness is the degree to which data accurately and precisely represent a
characteristic of a population, parameter variation at a sampling point, or an environmental
condition. Field duplicate and laboratory control samples were collected and analyzed to
assess representativeness.

For Total Lead analysis, 277 field duplicate samples, representing a 5 percent frequency of
total samples, were collected and analyzed (Table 2). For TCLP-Lead analysis, 4 field
duplicate samples, representing 6 percent frequency of total samples were collected and
analyzed (Table 2). In general, the data generated by the analysis of field duplicates was
consistent with that of the corresponding samples.

Laboratory control samples and method blanks were taken by ESE laboratory for each batch
of samples. The method blanks were carried through all steps of the analytical procedure
and were used to measure any possible contamination.

6.1.3 Completeness and Comparability

6.1.3.1 Completeness of Analyses

Completeness is defined as the measure of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be obtained under correct
normal conditions. The completeness goal percent was set at 80 percent to generate a
sufficient amount of valid data to support the NL Site field investigation objectives. The
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valid data set contains all QC analyses verifying precision and accuracy for the analytical
protocol. In addition, all data were reviewed in terms of stated goals in order to assess the
sufficiency of the data base.

Completeness for the Total Lead and TCLP-Lead soil analyses was 100 percent (Table 18).

6.1.3.2 Laboratory Sample Handling

The following information pertaining to laboratory sample handling was taken from ESE's
QAPP (CDAP Appendix B). When sample coolers arrived at the laboratory, samples were
checked in by the Sample Control Officer or designee using the Cooler Receipt Form. All
samples contained in the shipment were compared to the chain-of-custody record to assure
that all samples designated on the chain-of-custody were received. Any changes in custody
from the original custodian were noted.

Samples were placed in appropriate storage areas, and the chemists were notified. Access
to samples was limited to authorized personnel, and a sample check-out list was maintained.
An internal chain-of-custody record was started for the samples at the time they were
removed from storage for processing and/or analysis. Samples remained in cold storage
until data validation by WCC was complete. Upon disposal, the transfer of the samples was
noted on the chain-of-custody record.

6.1.3.3 Sample Holding Time Nonconformances

The sample holding time requirements for lead analysis of soil is six months. Sample
holding times for each sample were tracked with the sample tracking system. For the NL
Site PDFI, all soil analyses for Total Lead and TCLP-Lead were completed and validated
within six months. All sample holding times were in conformance.

6.1.3.4 Reporting Limits and Sample Dilutions

Sensitivity of analytical testing is determined by the reporting limits shown in Table 19.
These reporting limits were achieved for majority of the analytical soil samples. Samples
with higher reporting limits were samples with high concentration levels that were not within
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the calibration range of the analytical equipment. Sample dilution was required prior to
analysis which raises the reporting limit by a factor of the dilution amount.

6.1.3.5 Comparability

Comparability expresses the confidence with which one data set can be compared to another
data set measuring the same property. Comparability was assured through the use of a single
laboratory for the soil analysis that uses established and approved analytical methods,
standard operating protocols, and a laboratory quality control program. The laboratory
quality control program was designed to establish consistency of methodology and
comparability to other laboratory results by including measurements of independent reference
materials.

6.2 GROUNDWATER ANALYSIS

Groundwater samples collected from the monitoring wells for the NL Site were analyzed for
priority pollutants consisting of these chemical groups:

• Volatile Organics
• Semivolatile Organics
• PCBs and Pesticides
• Metals

All groundwater samples and QC sample analyses were conducted by Ortek Environmental
Laboratory in Green Bay, Wisconsin. Individual constituents tested for are listed in Table
19, and the laboratory data is included in PDFI Appendix B. Data quality objectives were
measured in terms of accuracy, precision, completeness, representativeness, and
comparability.
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6.2.1 Accuracy and Precision

6.2.1.1 Standard Laboratory Control Samples

Organics

Laboratory accuracy was determined by the recovery of compounds of interest from standard
laboratory control samples. The laboratory control samples consisted of a clean matrix
which were spiked with a known quantity of the surrogate analytes. Percent recovery was
compared to control limits established under SW-846 guidelines. The percent recovery of
surrogate spikes in laboratory control samples is discussed in the next section.

Metals

Laboratory accuracy for the metals analysis was determined by the recovery of constituents
of concern for standard laboratory control samples. For the SW-846 methods using the
graphite furnace or cold vapor atomic absorption (GFAA or CVAA), laboratory control
samples were spiked with five constituents of concern per the 16 field samples. Percent
recovery for all tests were within the control limits of 80 to 120 percent. For the inductively
coupled argon plasma (ICP) analysis, laboratory control samples were spiked with five
constituents of concern and iron per the 16 field samples. Percent recovery for all tests were
within the control limits of 80 to 120 percent.

To measure precision, the RPD between the laboratory control samples and the duplicate
control samples were calculated. The RPD for both ICP and GFAA tests were less than the
20 percent control limits.

6.2.1.2 Surrogate Recovery

Volatile Organics

Each environmental sample and laboratory control sample was spiked with a known quantity
of the three surrogate analytes. The surrogate spike analytes and their representative quality
control limits are listed in Table 17. The laboratory accuracy was determined by measuring
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the recovery of the surrogate spike. For the laboratory control samples, all percent
recoveries were within their control limits. For the environmental samples, samples from
three monitoring wells were outside of the QC limits. Environmental samples were
reanalyzed if surrogate recoveries were out of control. If the percent recovery for the
second analysis was outside of the control limits, matrix interference was established. The
monitoring wells which had samples with out of control surrogate recoveries were MW-
106D, MW-101, and MW-110. The data results for these three wells were qualified as
estimated.

Semivolatile Organics

Each environmental sample and laboratory control sample was spiked with a known quantity
of the six surrogate analytes. The surrogate spike analytes and their representative quality
control limits are listed in Table 17. The laboratory accuracy was determined by measuring
the recovery of the surrogate spike. For the laboratory control samples, all percent
recoveries were within their control limits. For the environmental samples, samples from
three monitoring wells were outside of the QC limits. All environmental samples which had
recoveries out of control were reanalyzed. If the percent recovery for the second analyses
was also out of control, the data results for that environmental sample were qualified as
unusable. The low surrogate recoveries indicated the presence of matrix interference within
the sample. The monitoring wells which had samples with out of control surrogate
recoveries were MW-101, MW-108D, and MW-110.

PCBs and Pesticides

Each environmental sample and laboratory control sample was spiked with a known quantity
of the surrogate analyte. The surrogate spike analyte and its representative quality control
limits are listed in Table 17. The laboratory accuracy was determined by measuring the
recovery of the surrogate spike. For the laboratory control samples, all percent recoveries
were within their control limits. For the environmental samples, samples from two
monitoring wells were outside of the QC limits. The data for these environmental samples
(MW-107 and MW-112) were qualified as estimated. The low surrogate recoveries indicated
the presence of matrix interference within the sample.

89MC114V.QCSR Page 51 Jimmy 11, 1993



Woodward-Clyde
Consultants

6.2.1.3 Matrix Spike and Matrix Spike Duplicates

Volatile Organics

For each laboratory batch, an environmental matrix spike and matrix spike duplicate were
analyzed, which represents a 25 percent frequency. Three samples were analyzed and are
listed in Table 12. Laboratory accuracy was measured by the percent recovery, and
precision was measured by the RPD between the matrix spike and matrix spike duplicate
samples. Each sample was spiked with a known quantity of the five matrix spike analytes.
The matrix spike analytes and their representative quality control limits are listed in Table
17.

For each matrix spike and matrix spike duplicate sample, the percent recovery was measured
five times, and the RPD was measured five times. 90 percent were within the QC limits for
percent recovery, and 93 percent were within the QC limits for RPD.

Semivolatile Organics

For the semivolatile organic analysis, one matrix spike and matrix spike duplicate was
analyzed using a laboratory control sample or method blank. Laboratory accuracy was
measured by the percent recovery, and precision was measured by the RPD between the
matrix spike and matrix spike duplicate samples. Each sample was spiked with a known
quantity of the 11 matrix spike analytes. The matrix spike analytes and their representative
quality control limits are listed in Table 17.

For each matrix spike and matrix spike duplicate sample, the percent recovery was measured
11 times, and the RPD was measured 11 times. All analytes were within the QC limits for
percent recovery, and all analytes were within the QC limits for RPD.

PCBs and Pesticides

For the PCBs and pesticides analysis, two matrix spike and matrix spike duplicate samples
were analyzed, using laboratory control samples. Laboratory accuracy was measured by the
percent recovery, and precision was measured by the RPD between the matrix spike and
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matrix spike duplicate samples. Each sample was spiked with a known quantity of the six
matrix spike analytes. The matrix spike analytes and their representative quality control
limits are listed in Table 17.

For each matrix spike and matrix spike duplicate sample, the percent recovery was measured
six times, and the RPD was measured six times. 92 percent of the spiked samples were
within the QC Limits for percent recovery, and all samples were within the QC limits for
RPD.

For the metals analysis, one environmental matrix spike per SW-846 method was analyzed
to determine laboratory accuracy, measured by percent recovery. Each sample was spiked
with a known quantity of the constituents of concern (Table 19). For the GFAA and CVAA
test methods, the groundwater sample from MW-106 was spiked with five constituents of
concern. Percent recovery for all tests were within the quality control limits of 75 to 125
percent. For the ICP method, the groundwater sample from MS-109 was spiked with five
constituents of concern and iron. Percent recovery for all tests were within the control limits
of 75 to 125 percent.

6.2.1.4 Accuracy of Field Measurements

The accuracy of field measurements for pH, conductivity, and turbidity were assessed
through pre-measurement calibrations and post-measurement verifications. The pH
calibrations were conducted by using three standard buffer solutions. The calibration
measurement was within _+. 0.1 standard units for the buffer solution values; if not, the pH
instrument was recalibrated. For conductivity calibration, two standard solutions were used.
Standard solutions included deionized water (0 ^mhos/cm) and 1000 ^mhos/cm solution.
For turbidity calibrations, two to three standard solutions were used. The standard solutions
were deionized water (0 Ntu), 40 Ntu, and 400 Ntu solutions.
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6.2.2 Representativeness

Representativeness is the degree to which data accurately and precisely represent a
characteristic of a population, parameter variation at a sampling point, or an environmental
condition. Field duplicate, equipment rinsate, trip blanks, and laboratory control samples
were collected and analyzed to assess representativeness.

6.2.2.1 Field Duplicates

Field duplicate samples were taken for QA/QC to qualify representativeness. A QC field
duplicate sample was taken for samples from MW-108D and MW-111-92, and a QA field
duplicate sample was taken for samples from MW-107D and MW-109-92 (Table 12). QC
samples were analyzed by Ortek, and QA samples were analyzed by USAGE - MRD.

Analytical results of the QC samples appeared to be representative of the respective
groundwater sample. For the constituents that were detected, which consisted of the metals
group, the concentration data of each constituent had low variability (Table 20).

For the metals analysis, the laboratory conducted a duplicate analysis of an environmental
sample per batch and calculated the RPD. Tests for the laboratory duplicates were less than
the 20 percent RPD control limits. For the GFAA method tests, the groundwater sample for
MS-106 was used for the analysis. For the ICP method tests, the sample from MW-109 was
used for the analysis.

6.2.2.2 Laboratory Control Samples (Method Blanks)

Laboratory control samples or method blanks were taken by Ortek laboratory for each batch
of samples and for each batch of reanalyzed samples. The laboratory control samples were
carried through all steps of the analytical procedure and were used to measure any possible
contamination. A total of 9 (17 percent frequency) laboratory control samples were analyzed
for the organic analyses. More laboratory control samples were analyzed than required due
to environmental samples being reanalyzed.
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For the volatile organics analysis, several laboratory control samples detected acetone.
Acetone was first detected in the environmental sample from MW-107D at a level outside
of the instrument's calibration range. Laboratory control samples and several environmental
samples detected acetone after the MW-107D sample was run. The acetone in these samples
was due to probable instrument contamination from laboratory cleaning or sample MW-
107D.

For metals analysis, one laboratory control sample per SW-846 method was analyzed. No
constituents of concern were detected in the laboratory control samples.

6.2.2.3 Equipment Rinsate Samples

Rinsate samples were taken to identify any contamination from improper decontamination
procedures. The rinsate samples were taken by rinsing the decontaminated bailer with
deionized water and collecting the water in the sample containers. Two QC equipment
rinsate samples and one QA equipment rinsate sample was taken. The QC rinsate samples
were labeled as MW-112 and MW-114, and the QA rinsate sample was labeled as MW-113.

For the volatile organic analyses, the rinsate samples detected acetone. This acetone
contamination was probably due to instrument contamination after analyzing the sample from
MW-107, as discussed in the previous Section 6.2.2.2. No other volatile constituents were
detected in the rinsate samples.

For the semivolatile organics and the PCBs and pesticides analyses, no constituents of
concern were detected above the respective reporting limits.

For metals analyses, rinsate samples had concentrations that were at or below the reporting
limits (Table 20).

6.2.2.4 Trip Blanks

Trip blanks which were prepared by Ortek laboratory were analyzed for volatile organic
constituents of concern (Table 19). Trip blanks were taken to determine if interference or
contaminants were introduced during the entire process of collecting, shipping, and storing

89MC114V.QCSR Page 55 J inuuyl l , 1993



Woodward-Clyde
Consultants

samples. The QC trip blanks were labeled as MW-113-TB and MW-114-TB, and the QA
trip blanks were labeled as MW-112-TB and MW-115-TB.

For the QC trip blanks, acetone was detected in both samples. The acetone contamination
is probably due to instrument contamination as discussed previously in Section 6.2.2.2. No
other volatile constituents were detected in the trip blank samples.

6.2.3 Completeness and Comparability

6.2.3.1 Completeness of Analyses

Completeness is defined as the measure of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be obtained under correct
normal conditions. The completeness goal of 80 percent was to generate a sufficient amount
of valid data to support the NL Site field investigation objectives. The valid data set contains
all QC analyses verifying precision and accuracy for the analytical methods. In addition, all
data was reviewed in terms of stated goals in order to assess the sufficiency of the data base.

Completeness for the groundwater sampling analysis was 97.8 percent (Table 18). Most
unusable data was due to low surrogate spike recoveries which were an indication of matrix
interference within the environmental sample.

6.2.3.2 Laboratory Sample Handling

The following information pertaining to laboratory sample handling was taken from Ortek's
QAPP (PDFI Appendix M). When coolers containing the samples arrived at the laboratory,
samples were checked in by the Sample Custodian using the Chain-of-Custody Form. All
samples contained in the shipment were compared to the chain-of-custody record to assure
that all samples designated on the chain-of-custody were received. Any discrepancies found
in the documentation, accompanying the sample shipment, were documented on an Out-of-
Control Form, and WCC was notified immediately.

Samples were placed in appropriate storage areas, and the chemists were notified. Access
to samples was limited to authorized personnel, and a sample check out card system was
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maintained. An internal Sample Log-in Form was started for the samples at the time of
check-in. Samples remained in cold storage until it became unnecessary to retain the
samples which was determined after all data validation by WCC was complete. Upon
disposal, the transfer of the samples was noted on the chain-of-custody record.

6.2.3.3 Sample Holding Time Nonconformances

The sample holding time requirements for each chemical group are included in Table 21.
Sample holding times for each sample was tracked with the sample tracking system. All
sample holding times were in conformance for the first groundwater analysis. For several
volatile organic samples which had surrogate or matrix spike recoveries out of control,
reanalysis was performed outside of holding times. Data was qualified as estimated, if
necessary, in accordance with USEPA data validation procedures.

6.2.3.4 Reporting Limits and Sample Dilutions

Sensitivity of analytical testing is determined by the reporting limits shown in Table 19.
These reporting limits were achieved for majority of the analytical groundwater samples.
Samples with higher reporting limits were samples with high concentration levels that were
not within the calibration range of the analytical equipment. Sample dilution was required
prior to analysis which raised the reporting limit by a factor of the dilution amount.

6.2.3.5 Comparability

Comparability expresses the confidence with which one data set can be compared to another
data set measuring the same property. Comparability was assured through the use of a single
laboratory for the groundwater analysis that uses established and approved analytical
methods, standard operating protocols, and a laboratory quality control program. The
laboratory quality control program was designed to establish consistency of methodology and
comparability to other laboratory results by including measurements of independent reference
materials.

6.3 LABORATORY CORRECTIVE ACTION
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Corrective action was applied when any measurement system failed to follow the laboratory
QAPP or CDAP Data Quality Objectives. The laboratory QA Supervisor reviewed the data
generated to verify that all quality control samples were within the established control limits.
Data generated with laboratory control samples that did not fall within control limits were
considered suspect, and the sample analysis was repeated or samples results were reported
with qualifiers if reanalysis was not possible.

Corrective action was also applied after WCC conducted an independent data validation of
the laboratory data package. When nonconformances were identified by the WCC data
review specialist, the Project Manager and laboratory's Project Manager were notified and
corrective action was applied.

6.3.1 Soil Analysis

Laboratory corrective actions conducted for the soil analyses by Environmental Science
Engineering, Inc (ESE) included the following actions.

At WCC's request, alJ samples collected for TCLP - lead analysis were ground prior to
sample preparation. WCC requested this change in procedure, because soil samples from
the Remote Fill Areas contained large pieces of battery casing material. These pieces may
have been filtered out in the sample preparation. Since the battery casing material is a
primary lead source, the material should be included in the sample analysis. This procedural
change in sample preparation began with samples collected after January 1, 1992. For each
TCLP - lead sample this procedural change was labeled on the chain-of-custody under
remarks as "pulverize sample".

For each laboratory data package, several sample identification numbers were reported
incorrectly in the report. Using the Sample Tracking System, these labeling errors were
identified. ESE laboratory was notified, labels on the sample containers were checked for
correct identification, and the corrections were included in the final report.

Fifteen environmental matrix spike and matrix spike duplicate analyses failed to meet quality
control limits, because of spiking procedural errors. At WCC's request, the spiking
procedures for these samples were investigated. For seven samples the samples were spiked
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with a pipet which was incorrectly calibrated. The pipet was recalibrated and the MS/MSD
target values were recalculated. The percent recovery and RPD for seven samples were
within the QC limits. The laboratory sample identification numbers were: WWC6*529,
WWC6*549, WWC6*569, WWC6*589, WWC6*609, WWC6*629, and WWC6*649. For
five samples, the laboratory concluded that sample inhomogeneity was the reason the
MS/MSD analyses were out of control. These lab sample ID numbers were: WWC4*949,
WWC5*50, WWC5*150, WWC5*789, and WWC5*609. For the remaining three samples
identified, there was MS/MSD procedural error. The lab sample ID numbers were:
WWC5*70, WWC5*91, and WWC5*549. These three samples were qualified as estimated
and are currently being reanalyzed.

For each laboratory data package, several items from the laboratory's quality control
summary were missing. An example of these items may have included:

• Soil moisture content calculations (percentage of a data set)
• For a specific analysis date - method blank, continuing calibration

verification, standard and sample matrix spike and replicate summary
• Chain-Of-Custodies

After identification of these items by the data reviewer, ESE was contacted and delivered the
missing information which was incorporated into the data validation and the respective
laboratory data package.

For the sample identified as SHA0202100CT, to be analyzed for TCLP-Lead, the extraction
vessel blew up during the extraction process. ESE immediately notified WCC of the
problem. Corrective action was taken by WCC instructing ESE to use the sample analyzed
for Total Lead at this location and depth interval for the TCLP-Lead analysis. The Total
Lead sample was identified as SHA0202100CL.

6.3.2 Groundwater Analysis

No laboratory corrective actions for the groundwater analysis were required.
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6.4 DATA VALIDATION, REDUCTION, AND REPORTING

The analytical data generated by the analytical laboratories were checked for accuracy and
completeness. The data validation process for this project consisted of data generation,
reduction, and three levels of review.

The first level of review was conducted by the analytical laboratory (ESE, Ortek, WCC-
Clifton) which had the initial responsibility for the correctness and completeness of the data.
All data were generated and reduced following guidelines specified in the ESE QAPP
(CDAP Appendix B) and Ortek QAPP (PDF! Appendix M). The laboratories evaluated
the quality of the work based on an established set of guidelines. The review process
checked that:

• Sample preparation information was correct and complete
• Analysis information was correct and complete
• The appropriate SOPs were followed
• Analytical results were correct and complete
• QC samples were within established control limits
• Blank correction procedures were followed
• Special sample preparation and analytical requirements were met
• Documentation was complete (anomalies in preparation and analysis were

documented; Out of Control forms, if required, were completed; holding
times were documented)

In-house analytical data reduction and QA review was performed under the review and
direction of the ESE and Ortek Laboratory QA Directors. The Laboratory QA Directors and
Project Managers were responsible for advising WCC's PM of any data which were rated
as "preliminary", "unacceptable", or with other notations that would caution the user of
possible unreb'ability. The sequence of data reduction, QA review, and reporting by the
laboratories were as follows:

• Raw data produced by the analyst was given to an independent reviewer
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• The independent reviewer assessed the data for attainment of quality control
criteria as outlined in EPA SW-846, Third Edition and/or established EPA
methods

• Upon acceptance of the raw data the final report was prepared and reviewed
by the PM to ensure that the data met the overall objective of the client

Data Reduction and reporting procedures were those specified in SW-846, as was indicated
in the laboratory QAPP's.

Full analytical and QC documentation were prepared and retained by the laboratories. This
documentation was not retained in hard copy format, but rather on electronic digital media.
As needed the laboratories will provide hard copies of the retained information.

The laboratories reported the data in the same chronological order that the samples were
analyzed, along with supporting QC data. The following was included in the hard copy of
each analytical data package:

• Cover sheet listing the samples included in the report and narrative comments
describing problems encountered in analysis

• Tabulated results including matrix specific detection limits for inorganic and
organic compounds identified and quantified

• Analytical results for QC sample spikes, sample duplicates, standard
procedural blanks, and laboratory control samples

• Tabulation of instrument detection limits determined according to SW-846

For organic analyses, the data packages included matrix spikes, matrix spike duplicates,
surrogate spike recoveries, and initial and continuing calibrations. The data reduction and
validation steps were documented, signed, and dated by the analyst. The data packages were
then forwarded to WCC for an independent review that included data validation.

For inorganics analyses, the data packages included matrix spikes, matrix spike duplicates,
surrogate spike recoveries, and initial and continuing calibrations. The data reduction and
validation steps were documented, signed, and dated by the analyst. The data packages were
then forwarded to WCC for an independent review that included data validation.
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The second level of review was performed by WCC to provide an independent validation of
the laboratory data package. The validation process was conducted in accordance with
"USEPA Guidelines for the Validation of Laboratory Data" (USEPA, 1988), and was
structured to check that:

• QC samples were within established guidelines
• Documentation was complete and correct (anomalies in the preparation and

analysis were documented; Out-of-Control forms, if required, were
completed; holding times were documented; corrective action forms were
completed, if required and action was taken to correct the deficiency)

• The data was ready for incorporation into the final report
• The data package was complete and ready for data archive

The data validation review was structured so that all QC and holding time data were
reviewed. If no problems were found, the review was considered complete. If any problems
were identified, the WCC PM resolved the problems with the laboratory.

The reviewer identified any questionable or out-of-control QC data and contacted the
laboratory to correct the deficiencies. Decisions to repeat sample collection and analysis
were made by the PM based on the extent of the deficiencies and their importance in the
overall context of the project.

This data review process was documented in an office memorandum, signed by the reviewer.
The reviewed data was then released to the PM with a narrative statement incorporated into
the memorandum that the data was acceptable, acceptable with reservation, or not acceptable,
and include the reasons for this determination.

The third level of review was conducted by the WCC Project QA/QC Officer or his/her
representative who randomly audited representative project data packages. This QA audit
reviewed:

• Holding times were met
• Documentation was complete
• QC results were complete and accurate
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Qualifiers were assigned to data when a result from the above items were out of control.
The following code letters were used to describe, or qualify laboratory data:

U - The compound was analyzed for but was not detected. The associated
numerical value is attributed to contamination and is considered to be
the sample quantitation limit.

J - The associated numerical value is an estimated quantity.

UJ - The compound was analyzed for but was not detected. The sample
quantitation limit is an estimated quantity.

R - The data are unusable (whether the compound is present or not).
Resampling and reanalysis are necessary for verification.

The WCC assessment of the data package was accomplished by the joint efforts of the WCC
Project QA/QC Officer and PM. The data assessment by the PM was based on the
assumption that the sample was properly collected and handled as specified in the CDAP.

6.5 LABORATORY SYSTEMS AUDITS

A systems audit of both ESE and Ortek laboratory operations was conducted by WCC
personnel prior to the start of the field phase of the project to review the total data generation
process. This audit included an on site review of basic laboratory capabilities, general
laboratory facilities, sampling and analysis procedures, and the effectiveness of the
laboratory's QA program. The audit of ESE was conducted in July, 1991, and the audit of
Ortek was conducted in November, 1991.

The results of the audits indicated that each of the laboratories had the qualified personnel,
facilities, and equipment necessary to meet project requirements for analyses of soil or water
samples.

As suggested in the report for the ESE audit, a follow-up audit of ESE was conducted in
June, 1992. The results of the follow up audit at ESE indicated that the laboratory

89MC114V.QCSR Page63 Jimmy 11, 1993



Woodward-Clyde
Consultants

performance on the NL/Taracorp project was meeting project goals and standards. One
concern was raised in the area of TCLP analysis. The WCC auditor was concerned that
matrix effects may compromise the data. A review of TCLP analysis data indicated that the
results were acceptable and no further action was taken.
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7.0
CONCLUSIONS AND RECOMMENDATIONS

7.1 CONCLUSIONS

The Pre-Design Field Investigation (PDFI) for the NL Site in Madison County, Illinois, was
conducted as part of Woodward-Clyde Consultants indefinite delivery contract with the
United States Army Corps of Engineers, Omaha District (Contract No. DACW45-90-D-
0008).

The QCSR summarizes the objectives, functional activities and specific Quality Control and
Quality Assurance activities associated with the PDFI. The QCSR described procedures
conducted to achieve the specific data goals of the PDFI and that precision, accuracy,
sensitivity, completeness, and representativeness of the collected data were achieved and
documented. The objective of the PDFI was to provide information for the design of the
remedial action at the NL Site. A variety of tasks were completed to accomplish this
objective. These included an extensive field sampling program on both the industrial and
residential properties. The goal of the field sampling program was to delineate where
surficial soils will require excavation to achieve the clean up levels established in the record
of decision (500 ppm for residential areas and 1000 ppm for industrial areas).

The PDFI concentrated on three principle areas: the Main Industrial Property (Taracorp,
Trust 454, BV&G Transport, and Rich Oil), the Adjacent Residential Area within Granite
City and Madison, and the Remote Fill Areas.

The Main Industrial Property consists of approximately 30 acres of property which includes
a former secondary lead smelting facility (NL/Taracorp) and a battery recycling operations
(St. Louis Lead Recyclers (SLLR)). Two separate waste piles, the Taracorp pile and the
SLLR pile, cover portions of the industrial property.

The Adjacent Residential Area includes approximately 500 acres within Granite City and
Madison, Illinois. The lead contamination present in the soil is believed to be due to
airborne paniculate fallout from the secondary lead smelter.
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Fill material derived from the Taracorp of SLLR piles has been documented in eight
locations in the vicinity of the NL Site. The Remote Fill Areas include Eagle Park Acres,
Venice Township, three areas north of Granite City, and three areas within Granite City.

To collect the required data for remedial analysis and design, an extensive soil sampling
program was conducted for the Main Industrial Property, the Adjacent Residential Area, and
the Remote Fill Areas. To supplement the field sampling program, an aerial survey,
photogrametric mapping, and ground survey of the NL Site were conducted to generate
topographic and planimetric maps of the NL Site area. Four deep monitoring wells were
installed and developed on or near the Main Industrial Property. These wells were installed
to supplement the existing network of fourteen shallow wells. The first semi-annual
groundwater sampling event was conducted in July, 1992. Interior visual home inspections
were offered and conducted for residents living in the Adjacent Residential Area to identify
possible sources of lead exposure. Field activities conducted followed the standard operating
procedures for the specific task as identified in the CDAP Appendixes (1991).

One task which deviated from the CDAP was the final number of soil samples collected in
the Adjacent Residential Area was substantially less than that specified in the Scope of Work
and CDAP. Several reasons for this deviation were:

• Only partial property access was obtained by the USEPA - Region V in the
residential areas. Access was only available for 898 out of 1,595 properties.

• 54 properties were totally paved and/or cultivated and were not sampled as
specified in the sampling procedures (SOP No. 1). This reduced the number
of properties sampled to 844.

• An additional 62 properties were paved and/or cultivated in either the front
or back yard such that only one of two HABs could be completed.

For the Remote Fill Areas, additional sampling was taken at three properties, 128 Roosevelt,
3108 Colgate, and 1628 Delmar. These three properties, identified by WCC personnel or
residents, had battery casing material fill located on each property. After consultation with
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USAGE and USEPA, these properties were added to the Remote Fill Areas soil sampling
program.

For the groundwater sampling event, only 12 of the 18 monitoring wells were sampled. Six
wells were not sampled; four wells were dry and two wells had bent risers at the ground
surface.

A laboratory methodology deviation from the CDAP and Scope of Work consisted of
analyzing total lead level either by SW-846 Method 6010 (as specified in SOW) or SW-846
Method 7420. Upon approval from USAGE, the soil samples collected in 1992 were
analyzed by a FAA, Method 7420; whereas, the soil samples collected in 1991 were
analyzed by a ICP, Method 6010.

Corrective actions taken during the soil sampling investigation consisted mainly of
mislabeling sample identification numbers on the labels, chain-of-custody forms, or analytical
reports. Using the sample tracking system, these problems were identified and corrected on
the appropriate forms, logbooks, and sample labels.

For laboratory corrective actions, the soil samples for TCLP - lead analysis were pulverized
prior to laboratory sample preparation. This was requested by WCC, because the large
pieces of battery casing material, the lead source, may have been filtered out during sample
preparation. This procedural change in sample preparation began with samples collected
after January 1, 1992. For the environmental matrix spike and matrix spike duplicate
analyses, 15 samples failed to meet quality control limits, because of spiking procedural
errors. After laboratory corrective actions, only three of the fifteen samples were out of
control due to spiking procedural errors. These three samples are currently being reanalyzed
to correct the procedural errors.

A corrective action taken during the monitoring well installation and development consisted
of changing the development pump from a centrifuge pump to a submersible pump as
specified in the CDAP SOP No. 2. Another corrective action taken was the bentonite pellet
seal was changed to a bentonite slurry seal, because of bridging problems caused during
installation. The upper centralizer was also eliminated on the remaining wells. During
development of each well, problems were encountered due to fines within the well-graded
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sand formation. For the final development of each well, the last five well volumes were
bailed, and the development water would become turbid. In consultation with USAGE
personnel it was decided that complete development could not be accomplished in a
reasonable time frame, and development was discontinued. However, development was
sufficient to yield representative samples and valid analytical data.

For quality control and quality assurance of field activities, internal field checks of
documentation and task(s) performance were conducted. For laboratory quality control and
assurance, laboratory audits on ESE and Ortek were performed by WCC personnel prior to
the start of the project to review the total data generation process. A follow-up audit of ESE
was conducted during the soil sampling analysis. For analytical data validation, reduction,
and reporting, the first level of review was conducted by the analytical laboratory which
evaluated the quality of the work based on a established set of guidelines as specified by SW-
846. The second level of review was performed by WCC personnel to provide an
independent validation of the laboratory data package.

The analytical method specific Data Quality Objectives (DQO's) for the PDFI soil
investigation of the NL Site included precision, accuracy, completeness, and sensitivity
criteria. The QA objective was to achieve the QC acceptance criteria required by the
analytical protocols in SW-846.

For Total Lead and TCLP-Lead analyses, laboratory accuracy was determined by assessing
the recovery of lead from spiked laboratory control matrix samples. Recovery values were
compared to control limits established under SW-846 guidelines. For Total Lead and TCLP-
Lead analyses, the control limits are 75 to 125 percent. 324 laboratory control sample
analyses were performed, a 6 percent frequency of total samples collected. 95 percent of
the control sample analyses were within the percent recovery control limits.

Environmental matrix spike (MS) and matrix spike duplicate (MSD) analyses were used to
assess the effects of the sample matrix on the precision and accuracy of the analyses. MS
and MSD analyses were performed on a total of 285 and 279 soil samples, respectively.
The recovery for 73 percent of the matrix spike samples were within the established control
limits. The RPD for 24 percent of the MS/MSD pairs exceeded the control limit of 20
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percent. Of the samples that were out of control, majority of the samples were attributed
to sample inhomogeneity or matrix interference.

The completeness goal was set at 80 percent to generate a sufficient amount of valid data to
support the soil investigation. Completeness for the Total Lead and TCLP-Lead analysis was
100 percent (Table 18).

The representativeness of the data generated from soil sample analyses was evaluated through
the collection and analysis of field duplicates. A total of 281 field duplicates (5 percent of
the total number of samples) were analyzed. In general, the data generated by the analysis
of field duplicates was consistent with that of the corresponding samples.

The sensitivities for analytical testing are the reporting limits shown in Table 19. These
reporting limits were achieved for a vast majority of the soil samples that were analyzed.

The analytical method specific Data Quality Objectives (DQO's) for groundwater samples
collected from the ML Site included precision, accuracy, completeness, and sensitivity
criteria. The QA objective was to achieve the QC acceptance criteria required by the
analytical protocols in SW-846.

For groundwater metal analyses, laboratory accuracy was determined by assessing the
recoveries of compounds of interest from spiked laboratory control matrix samples. The
percent recoveries for all laboratory control samples were within the established control
limits listed in Table 16. Laboratory precision is evaluated by measuring the RPD between
each analyte in laboratory control sample pairs. The RPDs for control samples associated
with project groundwater samples were below the established control limits listed in
Table 16.

For the groundwater metals analyses, one environmental matrix spike per SW-846 method
was analyzed to determine laboratory accuracy. Each sample was spiked with a known
quantity of the constituents of concern. Percent recovery for the tests and the SW-846
methods were within the quality control limits of 75 to 125 percent.
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For organic analyses including volatiles, semivolatiles, PCBs and pesticides; matrix spike,
matrix spike duplicates, and surrogate spike analyses were conducted to assess the precision
and accuracy of the analyses. Surrogate spike analyses were conducted for each sample and
percent recovery was calculated. If surrogate recoveries were out of control, the sample was
reanalyzed. For volatile organics analyses, surrogate recoveries indicated the presence of
matrix interference for samples from three monitoring wells. The volatile organics data for
these three wells were qualified as estimated. For semivolatile organic analyses, surrogate
recoveries indicated the presence of matrix interference for samples from two monitoring
wells. Due to the low surrogate recoveries, the semivolatile organics data for these two
wells, MW-101 and MW-108-D, were qualified as unusable. Matrix spike and matrix spike
duplicate analyses were within the control limits for precision and accuracy for all analyses
except for the samples that had matrix interference indicated by the surrogate spike analyses.

The sensitivities for the groundwater analytical testing are the reporting limits shown in
Table 19. These reporting limits were achieved for a vast majority of the groundwater
samples that were analyzed.

The representativeness of data generated for the groundwater investigation was evaluated
through the collection and analysis of field duplicates, equipment rinsate blanks, trip blanks
and laboratory control samples. Four field duplicates, two equipment rinsate blanks, and
two trip blanks were analyzed (Table 12). In general the data generated by the analysis of
field duplicates was consistent with that of the corresponding samples. No significant
contamination was detected in the rinsate or trip blanks.

Completeness for the groundwater sampling analysis was 97.8 percent (Table 18) which is
above the 80 percent goal.

7.2 RECOMMENDATIONS

The efficiency and QA/QC level of the field investigation at the NL Site could have been
improved significantly if the field activities had been conducted continuously until the field
phase was completed. The soil sampling program for the Adjacent Residential Area was
split into three field mobilizations, due to lack of property access. If the sampling had been
completed during the first mobilization, laboratory methodology for soil analysis would have
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been consistent, and laboratory and field activities conducted by personnel would have been
more consistent. If access for all properties would have been obtained prior to the start of
field work, the task of collecting the soil samples would have taken less time. This task
could have been expedited, because the sampling team(s) could have sampled each house on
a block before moving to the next block. With the delays due to property access, the team(s)
collected samples on each block two to four different times.

For future sampling events which may require a large number of samples, it is recommended
to keep the Sample Tracking System and the Property Access Database active. Both systems
were a critical path in documenting the quality control and quality assurance of the soil and
groundwater sampling programs. During the Remedial Action Phase, the Property Access
Database which keeps track of property owners and access information should be updated
as new residential and access information is obtained for the area.
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TABLE 1
ANALYTICAL PROCEDURES FOR NL SITE FIELD INVESTIGATION

NL/TARACORP SUPERFUND SITE

PARAMETER

Metals
Lead

Arsenic
Selenium
Mercury

TCLP-Lead

Volatiles
Semi-Volatiles

PCB/Pesticides

TECHNIQUE (1)

WATER SOIL

ICP
GFAA ICP or FAA

GFAA

GFAA

CVAA

Extraction/ICP

GC/MS
GC/MS

GC/ECD

EXTRACTION AND ANALYSIS METHOD
(2)

WATER SOIL

3005/6010
3020/7421

3020/7060
3020/7740

7470
NA

8240

(3510)/8270(3)

(3510)/8080

-

305 1/60 10 or 7420
-
-

-

131 1/3010/6010 or
7420

-

-

-

(1) ICP - Inductively Coupled Argon Plasma
CVAA - Cold Vapor Atomic Absorption Spectrophotometer
GFAA - Graphite Furnace Atomic Absorption Spectrophotometer
GC/MS - Gas Chromatographic/Mass Spectrophotometer
FAA - Flame Atomic Absorption Spectrophotometer

(2) Method numbers from Third Edition, USEPA SW-846
(3) 3510 - Separatery Funnel Liquid - Liquid Extraction
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TABLE 2
SAMPLE DISTRIBUTION AND FREQUENCY SUMMARY

NL/TARACORP SUPERFUND SITE

LOCATION NO. OF
LOTS

PARAMETER FIELD
SAMPLES

ADJACENT RESIDENTIAL AREA
PROJECT-TOTAL 898 [TOTAL LEAD

[ICLPLEAD
5011

10

QUALITY CONTROL

FIELD MS/MSD LAB
DUPLICATES SAMPLES MS

255 2S«V25<
0 3/2

BLANKS
IKll*

BLANKS

NA
NA

NA
NA

MAIN INDUSTRIAL PROPERTY
PROJECT TOTAL 4

REMOTE PILL AREAS
EAGLE PARK ACRES TOTAL

OTHER REMOTEFU-L
AREAS TOTAL

VENICE ALLEYS TOTAL
MONITORING WELLS
PROJECT TOTAL
(SOILSAMPLBS)

PROJECT TOTAL

9

6

7

4 WELLS*

924

TOTAL LEAD
rCLPLEAD

TOTAL LEAD
ICLPLEAD
TOTAL LEAD
rCLPLEAD
TOTAL LEAD
ICLPLEAD

105
0

14 6/6
0 «•

NA
NA

72
25
12
17
0

10

TOTAL LEAD
JTEX

TOTAL LEAD
FREQUENCY (%)
ICLPLEAD
FREQUENCY (%)

2\

5223

62

6 2/2
2 8/4
1 0/0
1 lit
A W
1 0/0

NA
NA
NA
NA
NA
NA

1 3/3
0 <M

277 267/267 314
53 51 6.0

4 18/12 10
6.5 25.8 16.1

NA
NA

NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

NA
NA

NA
NA
NA
NA

TOTAL
QC

SAMPLE!

767
5

25
0

10
14
1

14
0
1

7
0

810
155

34
548

TOTAL
WCC

SAMPLES

QUALITY ASSURANCE

PIHJJ
DUPLICATES

5778
15

507
0

130
0

82
39
13
31
0

11

30
1

6033

96

9
0

7
2

2
0
1

RINSATK
BLANKS

NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

0| NA
0| NA

524
10.0

5
81

NA
NA
NA
NA

TRIP
BLANKS

NA
NA

Till Al.
UA

SAMPUS

so;
it

NA
NA

NA
NA
NA
NA
NA
NA

1 :
i
i)
i

NA] :s

NA
NA
NA
NA

S-l'l
III S
"" s

N 1

GROUNDWATER SAMPLING
PROJECT TOTAL SAMPLES 1 12

|FREQUENCY(%)| 333 16.7 167 16.7
10

83.3
22 2

167 81 167J

• Indudesdl Moiitoiig Wdlt'ioil sample*.
•• 2 Field Duplicates did lot iHdudenetalianalyai.
•** MatraSpike/MatrixSpke Duplicate Analyw averaged 2lample*per lot method

See QCSR Report (or detail*.
•••• NunbcrofMimSpike Control urnpiesvarieddependingon leslmelhod.

Set QCSR Report for details.

BTEX = analjcu for Benzene, Toluene, Ethyl -Benzene, and Xylene.
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TABLE 3
SOIL SAMPLING DEPTH INTERVALS

NL/TARACORP SUPERFUND SITE

SITE

Adjacent Residential Area

Remote Fill Areas

Eagle Park Acres

Venice

Missouri Avenue
OH Rte. 3 & 1-270)

Schaeffer Road
Oil Rte. 3 & 1-270)

2230 Cleveland

Sand Road
(Farmer's Field)

Main Industrial Property

Trust 454

BV&G Transport

Rich Oil

Taracorp Site

Monitoring Wells'*'

TYPE OF
ANALYSIS

Total Lead
TCLPLead

Total Lead
TCLPLead

TCLPLead

TCLPLead

TCLPLead

TCLPLead

Total Lead
TCLPLead

Total Lead
Geotechnical

Total Lead
Geotechnical

Total Lead
Geotechnical

Geotechnical

Total Lead

LOCATIONS

893
10

32
23

12

4

3

3

7
3

10
10

3
2

2
6

3

2

SAMPLE DEPTH
(ft)

0-0.25,0.25-0.5,0.5-1.0
To be selected

Variable
Variable

Variable

Variable

Variable

Variable

Variable
Variable

0-1, 1-2, 2-4, 4-6, 6-8, 8-10, 13-15
From 2 - 15 ft at 2 ft intervals

0-1, 1-2, 2-4, 4-6, 6-8, 8-10, 13-15
From 2 - 15 ft at 2 ft intervals

0-1, 1-2, 2-4, 4-6, 6-8, 8-10, 13-15
From 2 - 15 ft at 2 ft intervals

From 2-15 ft at 2 ft intervals

Variable

* Monitoring Wells section includes the wells used for statistical evaluation of the main industrial property.

89MCII4V P>(e I of I



TABLE 4

HOME INSPECTION SURVEY SUMMARY
NL/TARACORP SUPERFUND SITE

Number of
Task Residents

Interior Home Inspections Completed 212

Attempted Home Inspections - No Shows 17
Summary and Recommendation Letters Sent

-Residents 191
-Non-Resident Owners 76

Contact Letter Sent Where Property Access Has Been Acquired
-Residents 407
-Non-Resident Owners 151

Residents Contacted
-Changed From Yes to No Access Granite City 90

Madison 41
Unable to Contact

-4 Attempted Telephone Contacts 45
-Resident Visits 15

HISSUM.TLB Much 29. 1993



TABLE 5

DURATION OF FIELD ACTIVITIES
XL/TARACORP SUPERFUND SITE

Field Task
Adjacent Residential Area

(HAB Soil Sampling)

Remote Field Areas
(HAB Soil Sampling)
Missouri Ave.
Schaeffer Road
2230 Cleveland
3108 Colgate
1628 Delmar
Sand Road
Eagle Park Acres

Remote Fill Areas
(Drilling Rig Borings)

Venice Alleys
Missouri Ave.

Main Industrial Property
(Drilling Rig Borings)
Monitoring Well
Installation and Development

Monitoring Well Slug Test
Ground water Sampling

Ground Survey

Dates Task Conducted
November 4 - December 9, 1991
March 2 - May 27, 1992
August 12 - August 13, 1992

December 10, 1991 & June 29, 1992
December 10, 1991
April 22, 1992
May 13, 1992
May 13, 1992
May 20, 1992
May 19 - May 28, 1992

December 2 - December 4, 1991
June 29, 1992

November 15 - November 25, 1991
November 26 - November 27, 1991
December 5 - December 9, 1991
June 8 - June 29, 1992

July 22, 1992
June 15, 1992
July 13 - July 15, 1992

December 18, 24, 26, 31, 1991
Feburary 20, 1992
May 27 - 28, 1992
July 14, 16, 30, 1992

Home Inspection Survey November 19 - November 21, 1991
December 2 - December 5, 1991
April 28 - May 2, 1992
May 5 - May 6, 1992

qcirl>uble_5 Pt(e 1 of 1 Much 29, 1993



TABLE 6

PROBLEMS ENCOUNTERED DUE TO WEATHER CONDITIONS
NL/TARACORP SUPERFUND SITE

WEATHER
DATE CONDITIONS PROBLEMS ENCOUNTERED______

11-07-91 4 in. snow Cold temperatures slowed HBA team; Quit 1 hr.
early

11-08-91 8° - 15°F No sampling conducted
11-19-91 Heavy rain and lightening HAB and drilling rig teams ceased operations at

3:30 pm
11-20-91 Overcast 32° - 50°F Drill rig hammer rope became soaked. Replaced

Rain/drizzle rope.
11-25-91 20°F Cold temperature delayed HAB teams three hours

11-26-91 20°F Delayed HAB team 1 hour

12-02-91 Rain to freezing rain HAB teams worked only in the morning
30° - 33°F

12-03-91 Temp. Dropped in HAB teams quit at 3:30 pm
afternoon to <258F

12-04-91 10° - 15°F No HAB sampling conducted
Wind chill -15°F

3-10-92 Drizzling rain and windy No HAB sampling conducted
20° - 30°F

3-12-92 Overcast Delayed start of HAB sampling
25° - 30°F

3-13-92 20° - 25 °F Delayed to noon start of HAB sampling

3-18-92 Rain No HAB sampling conducted
32° - 50°F

89MC114V Fife 1 of 2 March 29, 1993



TABLE 6

PROBLEMS ENCOUNTERED DUE TO WEATHER CONDITIONS
NL/TARACORP SUPERFUND SITE

DATE

3-19-92

3-25-92

4-08-92

4-14-92

5-12-92

5-20-92

6-17-92

WEATHER
CONDITIONS

3 in. snow

Raining off and on

40° - 75°F

50° - 85°F

Rain

65° - 85°F

80° - 90°F

PROBLEMS ENCOUNTERED

Delayed to 9:00 am HAB sampling
Soil conditions sticky
Sampling procedure took longer
Soil conditions sticky.
Sampling procedure took longer.
Problem with documentation paper getting wet.
Dark blue Tyvek™ very hot
Request for change in SSHP to wear white
Tyvek™ and documentation person not to wear
Tyvek™

Conducted HAB sampling before the afternoon
heat
Delayed HAB sampling 1 hour

Due to hot weather, took more water breaks than
normal
Drilling rig team stopped for frequent breaks

89MC114V March 29, 1993



TABLE 6

PROBLEMS ENCOUNTERED DUE TO WEATHER CONDITIONS
NL/TARACORP SUPERFUND SITE
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TABLE 7

MAJN INDUSTRIAL PROPERTY ANAI.YTICAL SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

METHOD

B.V.&G.

TRUST 454

RICH OIL

PROJECT TOTAL
WITHOUT WELLS

MONITORING WELLS*
MW10S-92

MW109-92

BORINGS

1

2

3

1

2

3

4

5

6

7

8

9

10

1

2

IS

1

1

PARAMETER

TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLEAD

TOTAL LEAD
TCLPLBAD
TOTAL LEAD
rCLPLEAD
rOTALLEAD
TOP LEAD
rOTALLBAD
TCLPLBAD
TOTAL LEAD
TCLPLBAD
TOTAL LEAD
TCLPLBAD
TOTAL LEAD
rCLPLEAD
TOTAL LEAD
TCLPLBAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLBAD

TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLBAD
TOTAL LEAD
TCLPLEAD

TOTAL LEAD
BTEX
TOTAL LEAD

FIELD
SAMPLES

7
0
7
0
7
0

7
0
7
0
7
0
7
0
7
0
7
0
7
0
7
0
7
0
7
0

7
0
7
0

105
0

5
1
6

QUALITY CONTROL

FIELD MS/MSD
DUPLICATES SAMPLES

3 Of)
0 0/0
0 1/1
0 0/0
0 0/0
0 0/0

1 1/1
0 0/0
1 0/0
0 0/0
2 0/0
0 0)0
1 0/0
0 0/0
0 0/0
0 0/0
2 0/0
0 0/0
I 0/0
0 0/0
0 1/1
0 0/0
0 0/0
0 0/0
0 0/0
0 0/0

1 1/1
0 Of)
2 1/1
o o/o

14 6/6
0 0/0

0 0/0
0 0/0
0 0/0

TOTAL
QC

SAMPLES

3
0
0
0
0
0

1
0
1
0
2
0
1
0
0
0
2
0
1
0
0
0
0
0
0
0

1
0
2
0

26
0

0
0
0

TOTAL
WCC

SAMPLES

10
0
7
0
7
0

8
0
8
0
9
0
8
0
7
0
9
0
8
0
7
0
7
0
7
0

8
0
9
0

129
0

5
1
6

QUALITY ASSURANCE

FIELD
DUPLICATES

0
(I
1
0
1
0

0
0
0
0
1
0
i
0
1
0
0
0
i
0
1
0
0
0

0

I
0
1
0
9
0

0
0
0

TOTAL
QA

SAMPLES

0
0
1
0
1
0

0
0
0
0
1
0
1
0
1
0
0
0
1
0
1
0
0
0

0

1
0
1

(1
9
0

()
0
0

PROJECT TOTAL
WITH WELLS*

17 TOTAL LEAD
TCLPLEAD

116
0

14 6*
0 0/0

26
0

140
U

9
0

<;
0

' Include! only the wells used for the statistical evaluation for the Main Industrial Property.
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TABLE S
M A I N INDUSTRIAL PROPERTY GEOTECHNICAL SOIL S A M P L I N G SUMMARY

NLTARACORPSUPERFUNDSITE __________
I QUALITY

ASSURANCE
METHOD

B.V. & G.

RICH OIL

TARACORP

TRUST 454

MONITORING WELL SAMP

BORINGS PARAMETER

1

2

3

1

2

1

2

3

1

2

3

4

5

6

7

g

9

10

ES
TRUST 454 PROPERTY
162SDEUMAR

PROJECT TOTAL

\TTERBURGLIMITS
jRAINSIZE
MOISTURE CONTENT
ATTERBURG LIMITS
DRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
jRAINSIZE
MOISTURE CONTENT

ATTERBURG LIMITS
3 RAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
3RAIN SIZE
MOISTURE CONTENT

ATTERBURG LIMITS
3 RAIN SIZE
MOISTURE CONTENT
ATTBRBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMFTS
jRAIN SIZE
MOISTURE CONTENT

ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
HTERBURG LIMITS
jRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
ATTBRBURG LIMITS
3RAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
3 RAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT

GRAIN SIZE
GRAIN SIZE
ATTERBURG LIMITS
GRAIN SIZE
MOISTURE CONTENT

FIELD
SAMPLES

1
3
6
0
1
6
0
0
0

1
2
6
0
0
0

0
5
6
1
3
6
1
3
6

1
2
6
1
3
6
1
2
6
1
3
6
1
2
6
1
2
6
1
2
6
1
2
6
1
3
6
1
2
6

3
1

14
44
96

FIELD
DUPLICATES

1
1
1
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

1
1
1
0
0
0
1
1
1
0
0
0
1
1
1
0
0
0
1
I
1
1
1
1
0
0
0
0
0
0

0
0
6
6
6

TOTAL
SAMPLES

2
<
•7
0
1
6
0
0
0

1
2
6
0
0
0

0
5
6
1
3
6
1
3
6

2
3
7
1
3
6
2
3
7
1
3
6
2
3
7
1
2
6
2
3
7
2
3
7
1
3
6
1
2
6

3
1

20
50

102

\QCSR\GEOT CNT.WK3 PAGE1 29-Mar-93



TABLE 9
ADJACENT RESIDENTIAL AREA SOIL SAMPLING SUMMARY

NL/TARACORP SUPERFUND SITE

LOCATION

ADJACENT RESIDENTIAL AREA

PROJECT TOTAL

NO. OF
LOTS

898

898

PARAMETER

rOTALLEAD
FCLP LEAD

TOTAL LEAD
TCLP LEAD

FIELD
SAMPLES

SOU
10

5011
10

QUALITY CONTROL

FIELD MS/MSD
DUPLICATES SAMPLES

255 256/256
0 3/2

255 256/256
0 3/2

TOTAL
QC

SAMPLES

767
5

767
5

TOTAL
WCC

SAMPLES

5778
15

5778
15

QUALITY ASSURANCE

FIELD
DUPLICATES

507
0

507
0

TOTAL
QA

SAMPLl'S

507
(1

5(17
0

\qcsr\res_cnt.wk3 PAGE1 2 M - M . i l



TABLE 10

REMOTE FILL AREAS SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

LOCATION

EAGLE PARK ACRES
108 CARVER

111 CARVER

202AHARRISON

203 H ARRISON

205HARRISON

BORING
NUMBER

1

2

1

2

1

2

3

4

1

2

3

4

1

2

3

PARAMETER

TOTAL LEAD
rCLPLEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

FIELD
SAMPLES

1
1
2
0

1
0
1
0

4
2
2
2
4
1
2
0

2
0
2
0
3
2
4
1

2
0
3
0
3
2

QUALITY CONTROL

FIHLD MS/MSD
DUPLICATES SAMPLES

0
0
0
0

0
0
0
0

0
0
0
0
1
1
0
0

0
0
0
0
1
0
0
0

0
0
1
0
0
1

TOTAL
oc

SAMPLES

0
0
0
0

0
0
0
0

0
0
0
0
1
1
0
0

0
0
0
0
1
0
0
0

0
0
1
0
0
1

TOTAL
WCC

SAMPLES
0
1
1
2
0

1
0
1
0

4
2
2
2
5
2
2
0

2
0
2
0
4
2
4
1

2
0
4
0
3
3

QUALITY ASSURANCE

FIHLD
DUPLICATES

0
0
0
0
0

0
0
0
0

0
0
0
0
2
1
0
0

0
0
0
0
0
0
0
0

0
0
0
0
1
0

TOTAL
OA

SAMPLliS
0
(1
I)
I )
(I

0
(1
0
0

0
(1
(1
0
>

1
I I
0

0
(1
(1
II
0
(1
(1
1)

I I
(1
( 1
(1

1
I I

mt_cnt.wlc3 'AGE 1 29-M.ir



TABLE 10

REMOTE FILL AREAS SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

LOCATION

Eagle Park Acres (Cont.)
100 HILL

128 ROOSEVELT

203/205 TERRY

208 TERRY

BORING
NUMBER

1

2

1

2

3

1

2

3

4

1

2

3

4

5

PARAMETER

TOTAL LEAD
FCLP LEAD
TOTAL LEAD
FCLP LEAD

TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLEAD

TOTAL LEAD
FCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

EAGLE PARK ACRES TOTAL TOTAL LEAD
TCLP LEAD

FIELD
SAMPLES

3
1
2
1

3
0
3
1
3
2

3
2
3
1
3
1
3
1

2
1
2
1
2
0
2
1
2
1

72
25

QUALITY CONTROL

FIELD MS/MSD
DUPLICATES SAMPLES

0
0
0
0

0
0
0
0
0
0

2
0
0
0
1
0
0
0

0
0
0
0
0
0
0
0
0
0
6 2/2
2 8/4

TOTAL
QC

SAMPLES

0
0
0
0

0
0
0
0
0
0

2
0
0
0
1
0
0
0

0
0
0
0
0
0
0
0
0
0

10
14

TOTAL
WCC

SAMPLES

3
1
2
1

3
0
3
1
3
2

5
2
3
1
4
1
3
1

2
1
2
1
2
0
2
1
2
1

82
39

QUALITY ASSURANCE

FIKLD
DUPLICATES

0
0
0
0

0
0
1
0
0
0

0
0
1
1
0
0
0
0

0
0
1
0
0
0
1
0
(I
0
7
2

TOTAL
OA

SAMP LI'S

(1
0
0
(1

0
0
1
0
0
0

0
(I
1
1

(I
(1
(1
0

0
(1

1
0
ii
0

1
(1
I I
(1
7
t

\qcsr\remt_cnt.wk3 PAGE 2



TABLE 10

REMOTE FILL AREAS SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

LOCATION

OTHER REMOTE FILL AREAS
2230 CLEVELAND

3108 COLGATE

1628 DELMAR

MISSOURI AVE

BORING
NUMBER

3

4

5

1

2

3

4

5

7

8

9

10

13

14

15

PARAMETER

TOTAL LEAD
FCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

FIELD
SAMPLES

0
1
0
1
0
1
2
1
3
0

0
1
0
1
0
0

0
1
0
1
0
1
0
1
0
1
0
1
0
2

QUALITY CONTROL

FIELD MS/MSD
DUPLICATES SAMPLES

0
1
0
0
0
0

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

TOTAL
oc

SAMPLES

0
1
0
0
0
0

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

TOTAL
WCC

SAMPLES

0
2
0
1
0
1
2
1
3
0

0
1
0
1
0
0

0
1
0
1
0
1
0
1
0
1
0
1
0
2

QUALITY ASSURANCE

FIELD
DUPLICATES

0
0
0
1
0
0

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
(1
0
0
0
0
0
0
0
0

TOTAL
OA

SAMPLES

(1
(l
0
1
0
0

0
0
0
0

(1
0
0
I )
(1
t l

0
(1
(1
(1
1)
I )
0
I I
(1
0
(1
(1
II
(1
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TABLE 10

REMOTE FILL AREAS SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

LOCATION

Other Remote Fill Areas (Com.)
SAND ROAD
(Farmer's Field)

SCHAEFFER ROAD

BORING
NUMBER

1

2

3

4

5

6

OTHER REMOTE FILL AREAS TOTAL

VENICE ALLEYS
BROADWAY & LINCOLN
6TH-7TH

HAMPTON & ABBOTT
2ND -3RD

1

2

3

4

PARAMETER

TOTAL LEAD
FCLPLEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
FCLP LEAD
TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

FIELD
SAMPLES

2
0
2
0
3
0

0
1
0
1
0
1

12
17

0
0
0
1
0
0
0
1

QUALITY CONTROL

FIELD MS/MSD
DUPLICATES SAMPLES

0
0
0
0
1
0

0
0
0
0
0
0
1 0/0
1 7/6

0
0
0
0

0
0
0
0

TOTAL
QC

SAMPLES

0
0
0
0
1
0

0
0
0
0
0
0
1

14

0
0
0
0

0
0
0
0

TOTAL
WCC

SAMPLES

2
0
2
0
4
0

0
1
0
1
0
1

13
31

0
0
0
1

0
0
0
1

QUALITY ASSURANCI'.

FIliLD
DUPLICATES

0
0
0
0
1
1

0
0
0
0
0
0
1
2

0
0
0
0

0
0
0
0

TOTAL
OA

SAMPLES

u
I)
(I
0
1
1

0
0
(1
(1
(1
0
1
•>

(1
1)
(I
0

0
0
I )
0
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TABLE 10

REMOTE FILL AREAS SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

LOCATION

Venice Alleys (Com.)
HAMPTON & ABBOTT

WEST OF 2ND

GRAN VILLE & WEBER
2ND -3RD

GRANVILLE & WEBER
WEST OF 2ND

ORIOLE* KLEIN
NORTH OF BROWN ST

SLOUGH ROAD

BORING
NUMBER

5

6

7

8

9

10

11

12

13

14

15

16

17

PARAMETER

TOTAL LEAD
FCLP LEAD
TOTAL LEAD
FCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLP LEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
TCLPLEAD

TOTAL LEAD
TCLP LEAD
TOTAL LEAD

FIELD
SAMPLES

0
1
0
0
0
0

0
1
0
1

0
0
0
1

0
0
0
1
0
0
0
1

0
0
0

QUALITY CONTROL

FIELD MS/MSD
DUPLICATES SAMPLES

0
0
0
0
0
0

0
0
0
1

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0

TOTAL
QC

SAMPLES

0
0
0
0
0
0

0
0
0
1

0
0
0
0

0
0
0
0
0
0
0
0

0
0
0

TOTAL
WCC

SAMPLES

0
1
0
0
0
0

0
1
0
2

0
0
0
1

0
0
0
1
0
0
0
1

0
0
0

QUALITY A S S U R A N C I '

FIELD
DUPLICATES

0
0
0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
1

0
0
0

TOTAL
OA

SAMPI.I'.S

(l
I)
I I
0
0
0

(1
0
0
0

(1
(1
0
0

(1
(1
0
0
1)
0
I I
1

I I
0
I I
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TABLE 10

REMOTE FILL AREAS SOIL SAMPLING SUMMARY
NL/TARACORP SUPERFUND SITE

LOCATION

Venice Alleys (Cont.)

BORING
NUMBER

18

19

20

VENICE ALLEYS TOTAL

PROJECT TOTAL

PARAMETER

FCLP LEAD
TOTAL LEAD
FCLP LEAD
TOTAL LEAD
TCLPLEAD
TOTAL LEAD
FCLP LEAD

FIELD
SAMPLES

1
0
0
0
0
0
1

TOTAL LEAD 0
TCLP LEAD 10
TOTAL LEAD
TCLP LEAD

84
52

QUALITY CONTROL

FIHLD MS/MSD
DUPLICATES SAMPLES

0
0
0
0
0
0
0
0 0/0
1 0/0
7 2/2
4 8/8

TOTAL
oc

SAMPLES
0
0
0
0
0
0
0
0
1

11
29

TOTAL
WCC

SAMPLES
1
0
0
0
0
0
1
0

11
95
81

QUALITY A S S U R A N C E

FIELD
DUPLICATES

0
0
0
0
0
u
0
0
1
8
5

TOTAL
UA

SAMPLES
0
0
0
0
(1
0
0
(1
1
8
S

LEGEND
* = Data Pending ESE Laboratory Data Submittal

\qcsr\remt_cnt.wk3 PAGE 6



TABLE 11

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP SUPERFUND SITE

PROPERTY
IDENTIFICATION
NUMBER

PROBLEM ENCOUNTERED

Properties Not Sampled

Bryan 2100
Cleveland 2021
Cleveland 2100
Delmar 2012
Delmar2060

Delmar 2101
Edison 1837
Edison 2001
Edison 2165
Eighteenth 1302
Grand 0925
Grand 1118
Grand 1120
Grand 1330/1332
Grand 2014
Iowa 1314
Iowa 1335
Madison 0909
Madison 1303
Madison 1316
Madison 1348

Paved Lot
Front and backyard tilled or planted
Paved Lot
Parking Lot
All property disturbed with in past 15 years
Paved Lot
Paved Lot
Covered by building
Paved Lot
Front tilled, backyard accessed through house
Paved Lot
Paved Lot
Paved Lot
Paved Storage Lot
Front tilled, backyard accessed through house
Property in probate
Gravel Parking Lot
Gravel and pavement
Gravel Lot
Gravel Lot
No front yard, backyard paved
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TABLE 11
(CONT'D)

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP SUPERFUND SITE

PROPERTY
IDENTIFICATION
NUMBER

PROBLEM ENCOUNTERED

Properties Not Sampled
(cont'd)
Madison 1400
Madison 1401

Madison 2028
Madison 2148
Madison 2159
Madison 2163

Madison 2216
Madison 2217

Niedringhaus 0944
Niedringhaus 1326
Nineteenth 1315
Nineteenth 1336
State 0922

State 1000
State 1004

State 1114
State 1122
State 1436
State 1826
State 1836

Lot entirely covered by building
Lot entirely covered by building
Building and pavement
Paved Lot
Commercial Property
Commercial Property
Paved Lot
Tilled Lot
Gravel Lot
Paved Lot
Paved Lot
Under Construction; All gravel
Gravel Lot
Gravel Lot
Gravel Lot

Paved Lot
Commercial Property
Gravel Lot
Paved Lot
Paved Lot

89MC114V of 7 Much 29, 1993



TABLE 11
(CONT'D)

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP SUPERFUND SITE

State 1840
PROPERTY
IDENTIFICATION
NUMBER

Gravel and Building

PROBLEM ENCOUNTERED

Properties Not Sampled
(cont'd)

State 1928
State 2201
Twenty-Second 1423

Twenty-Third 1212
Washington 1314/1316
Washington 1409

Washington 2021
Washington 2031
Washington 2043/2045

Washington 2047

Washington 2102

Washington 2166

Gravel and Building
Apartments and Paved Lot
No front or backyard
No yard to sample
Storage garages and paved lot
Paved Lot
Fill and gravel
Gravel Lot
Paved Parking Lot
Parking Lot
Paved Lot
Parking Lot

89MC114V Much 29, 1993



TABLE 11
(CONT'D)

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP SUPERFUND SITE

PROPERTY
IDENTIFICATION
NUMBER

PROBLEM ENCOUNTERED

Properties Where Only One
Boring Completed

Adams 2108/2110
Adams 2114
Benton 2038
Benton 2124/2126
Benton 2248
Benton 2252
Bryan 2025
Bryan 2027
Chestnut 1712
Cleveland 2254
Delmar 1745/1747

Delmar2124
Delmar 2137/2139
Delmar 2261
Edison 1707
Edison 1723
Edison 2117
Edison 2118

Dense trees and gravel in backyard
Dense trees and gravel in backyard
Backyard tilled and cement
Backyard gravel
No backyard
No backyard
Front yard filled
Front shaded and void of grass, tilled
Backyard gravel
Backyard gravel and cement, pool
No backyard
No backyard
Paved backyard
Access to backyard through house
Front yard all concrete
No way to leash large dogs in back
Backyard gravel
No front yard
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TABLE 11
(CONT'D)

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP SUPERFUND SITE

Edison 2122
Edison 2229
PROPERTY
IDENTIFICATION
NUMBER

Front yard shrubs and gravel
Owner granted access for front yard only

PROBLEM ENCOUNTERED

Properties Where Only One
Boring Completed (cont'd)
Elizabeth 1723
Elizabeth 1918
Elizabeth 1920

Grand 0922
Grand 1440
Grand 1443
Grand 1712/1714
Grand 1929/1931
Grand 1933/1935
Greenwood 1034
Iowa 0803
Iowa 0805
Iowa 1004
Iowa 1028
Iowa 1202

Iowa 1205
Lee 2019
Lee 2161

No backyard
No front yard
No front yard
Backyard paved
No backyard
No backyard
Gravel backyard
Gravel backyard
Backyard gravel, parking lot
Backyard accessed through house only
Front yard gravel
Front yard consists of flowerbed and garden (tilled)
Front yard consists of flowerbed (tilled)
Front yard gravel
Owners son didn't want sampling done after 1st boring
completed
2nd boring location consisted of garden and flowerbed
Gravel backyard
Front yard gravel
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TABLE 11
(CONT'D)

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP SUPERTUND SITE

Madison 1340
Madison 1413
PROPERTY
IDENTIFICATION
NUMBER

Backyard gravel parking
Owner could not control dogs in back

PROBLEMS ENCOUNTERED

Properties Where Only One
Boring Completed (cont'd)
Madison 1439
Maple 1647
Maple 1709
Maple 1729

Niedringhaus 915/915A/917
Niedringhaus 0929
Niedringhaus 0931
Niedringhaus 0938
Ohio 2026
Olive 1631
Olive 1647/1649

.State 1310
State 1320
State 1322
State 1716
Walnut 1745
Washington 1003A.B
Washington 1005

Gravel backyard
Backyard sidewalk and garden
Not enough front or side yard
Backyard filled
No front yard or side yard
No front yard
Gravel backyard
Gravel backyard
Tilled front yard
Front yard fill and gravel
No front yard
No backyard
No backyard
No front yard
No backyard
No front yard or side yard
Gravel in backyard
Front yard gravel
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TABLE 11
(CONT'D)

PROPERTY PROBLEMS ENCOUNTERED DURING ADJACENT
RESIDENTIAL AREA SAMPLING

NL/TARACORP STTERFUND SITE

Washington 2020
Washington 2035
Washington 2036A,B,C
PROPERTY
IDENTIFICATION
NUMBER

Gravel backyard
No front yard
Backyard concrete and fill

PROBLEM ENCOUNTERED

Partial Property Sampled
(Hand Auger Refusal)
Eighteenth 1312
Spruce 1646
Washington 2140

Unable to penetrate past 4 in.
Unable to take bottom 6 in. of boring 2
Unable to take 6-12 in. sample in backyard due to old
foundation

89MC114V March 29, 1993



TABLE 12
Groundwater Sampling Summary

First Groundwater Sampling Event July 1992
NL/Taracorp Superfund Site

WELL
NUMBER

101
104

1060
107S
1070
108D
109
110

103-91
104-92
109-92
111-92

112
113
114
115

Laboratory
Control Samples

SBLKD6
BLKD1
BLKD2
Total

Frequency (%)

FELD
SAMPLES

1

1

12

QUALITY ASSURANCE
FELD

DUPLICATE

1

1

2
16.67

TRIP
BLANKS

1

1

2
16.67

MS/MSD

1/1

1/1
8.3/8.3

RINSATE
BLANKS

1

1
8.3

QUALITY CONTROL
FIELD

DUPLICATE

1

2<

1

4
33.33

TRIP
BLANKS

1
1

2
16.67

MS/MSD

1/1 *
1/1 '

1/1»
1/1 *

1 /1*

1 /1 **
1 /1 ***
1 / 1 ***

NA
NA

RINSATE
BLANKS

1

1

2
16.67

Sampling Included: volatile organics, semi-volatile organics, pesticides, RGB's, and metals.
< Field duplicates originally labeled as MS/MSD. No meals analyses.
2 QFAA metals analysis only
3 ICP metals analysis only
* Volatile organics Analysis only
" Semi-volatile or ganics analysis only
*** PCB's and pesticides analysis only
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TABLE 13

SAMPLE IDENTIFICATION NOMENCLATURE
NL/TARACORP SUPERFUND SITE

Each sample has a unique sample identification. The identification consists of sample matrix
code, street code, lot number, boring number, sample depth code, and sample type. All of the
codes are listed in the following tables with their appropriate description. An example follows
to demonstrate the operation of the sample identification.

SMP1629200BOOL

S Sample Matrix (In this case, the sample matrix is soil, see SAMPLE
MATRICES table.)

MP Street Code (In this case, the sample location is on Maple Street, see STREET
CODE table.)

1629 Lot Number (In this case, the sample was taken at lot/house number 1629.)
2 Boring Number (In this case, the sample was taken from the 2nd boring on the

property.)
OOB Sample Depth (In this case, the sample was taken between 3 - 6 inches from the

boring indicated, see SAMPLE DEPTHS table.)
OOL Sample Type (In this case, the sample was analyzed for Total Lead, see

SAMPLE TYPES table.)

SAMPLE MATRICES

S Soil Sampled for Chemical Analysis &/or Geotechnical
W Groundwater Sampled from Monitoring Wells
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TABLE 13

SAMPLE roENTIFICATION NOMENCLATURE
NL/TARACORP SUPERFUND SITE

STREET CODES
RESIDENTIAL

AD ADAMS
AL ALTON
BE BENTON
BR BRYAN
CH CHESTNUT
CL CLEVELAND
DE DELMAR
DV DENVER
ED EDISON
EL ELIZABETH
ER EDWARDSVILLE ROAD
GR GRAND
GW GREENWOOD
IO IOWA
KE KENNEDY
LE TFF
MA MADISON
MP MAPLE
MC McCAMBRIDGE
ME MEREDOCIA
NI NffiDRINGHAUS

OH
OL
RE
RR
SA
SP
ST
WA
WS

ET
FI
NT
TL
SN
TW
TS

OHIO
OLIVE
REYNOLDS
ROCK ROAD
SALVETER
SPRUCE
STATE
WALNUT
WASHINGTON

18th
5th
19th
12th
2nd
20th
22nd

WT W. 20th

INDUSTRIAL AND REMOTE FILL AREAS

BV BV & G TRANSPORT
OR OTHER REMOTE FILL

AREAS
RO RICH OIL
TA TARACORP
TR TRUST 454
VE VENICE ALLEYS

CA CARVER
CO COLGATE
HA HARRISON
ffl HILL
RS ROOSEVELT
TE TERRY
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TABLE 13

SAMPLE IDENTIFICATION NOMENCLATURE
NL/TARACORP SUPERFUND SITE

SAMPLE DEPTH

CODE DEPTH

OOA 0-3 inches
OOB 3-6 inches
OOC 6-12 inches
OOD 1-2 feet
OOE 2-3 feet
OOF 3-4 feet
OOG 4-5 feet
OOH 5-6 feet
001 6-7 feet
OOJ 0-2 feet
OOK 2-4 feet
OOL 4-6 feet
OOM 6-8 feet
OON 8-10 feet
OOP 10-12 feet
OOR 12-14 feet
OOS 14-15 feet
OOT 13-15 feet
OOU 10-11 feet
00V 15-16 feet
OOW 20-21 feet
OOX 25-26 feet
OAB 0-6 inches
OAC 0-1 feet
OGG Top of Groundwater
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TABLE 13

SAMPLE IDENTIFICATION NOMENCLATURE
NL/TARACORP SUPERFUND SITE

SAMPLE TYPE

OOG Geotechnical Sample
OGD Geotechnical Duplicate
OGQ Geotechnical QA Sample
OOL Total Lead Sample
OLD Total Lead Duplicate Sample - Boring 1
OLQ Total Lead Quality Assurance
OXM Total Lead, Boring 2, Duplicate - # 1
OXX Total Lead, Boring 2, Duplicate - # 2
OOT TCLP Lead Sample
OTD TCLP Lead Duplicate
OTQ TCLP Lead Quality Assurance
OTM TCLP Lead Matrix Spike
OTX TCLP Lead Matrix Spike Duplicate
OOW Groundwater Sample
OWD Groundwater Duplicate
OWE Groundwater Rinsate Blank
OWM Groundwater Matrix Spike
OWX Groundwater Matrix Spike Duplicate
OWQ Groundwater QA Sample
OWR Groundwater QA Matrix Spike
OWS Groundwater QA Matrix Spike Duplicate
OWT Groundwater QA Rinsate Blank
OTB Trip Blank
ORS Re-Sample

DATA QUALIFIER CODES

U The compound was analyzed for but was not detected. The associated numerical value
is attributed to contamination and is considered to be the sample quantitation limit.

J The associated numerical value is an estimated quantity.

UJ The compound was analyzed for but was not detected. The sample quantitation limit is
an estimated quantity.

R The data are unusable (whether the compound is present or not). Resampling and
reanalysis are necessary for verification.
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TABLE 14
PERSONAL AIR SAMPLING MONITORING RESULTS

NL/TARACORP SUPERFUND SITE

SAMPLED)

PASP #1

PASP #2

PASP #3

PASP #4

PASP #6

PASP #7

PASP #8
PASP #9

PASP #10

PASP #11

PASP #12

SAMPLE NO.
DATE

11/4/92

11/4/91

11/4/91
11/4/91
11/15/91

11/15/91
11/15/91
11/15/91
11/15/91
11/22/91
11/22/91

TASK

HAS Team

HABTeam
HAB Team

HABTeam

Drilling Rig

Drilling Rig

Drilling Rig

Drilling Rig
Field Blank
Drilling Rig

Drilling Rig

TOTAL LEAD
EXPOSURE

LEVEL
(mg/m3)

<R.L.

0.0002
<R.L.

<R.L.

0.00023
0.00022
<R.L.

0.00078
<R.L.

0.00077
0.0026

REPORTING
LIMIT
(mg/m3)

0.0002

0.0002
0.0002
0.0002

0.00014
0.00014

0.00013
0.00013
0.00013
0.00017
0.00017

Comments:

1.

2.

Personal air monitoring results compared to 8-hr OSHA permissible exposure limit
(PEL) = 0.05 mg/m3 for lead.

Sample data represents date sample collection began. Most samples taken over 2 days
for 8-hr, collection period.

TiblcU March 29, 1993



Parameters

Total Lead
(ICP and AA)

TABLE 15
LABORATORY QC LEVEL OF EFFORT FOR ANALYTICAL TESTING

NL/TARACORP SUPERFUND SITE

SOIL ANALYSES
Audit

Initial and Continuing Calibration Verification

Laboratory Control Sample

Matrix Blank/Matrix Spike Analysis

Laboratory Replicate

Interference Check Sample (ICP)

Frequency"'

Daily and each instrument setup

One per batch or one per 20 samples

One per batch or one per 20 samples

One per batch or one per 20 samples

One per batch or one per 20 samples

TCLP-Lead Laboratory Control Sample

Matrix Method Analysis

ICP and AA QC level of effort. Same as above for
total lead.

One per batch or one per 20 samples

One per batch or one per 20 samples

Parameters

Metals

GROUNDWATER ANALYSES

Audit

Calibration Blank (ICP and AA)

Initial Calibration Verification
(ICP and AA)

Continuing Calibration Verification
(ICP and AA)

Preparation Blank (ICP and AA)

Matrix Spike Analysis (ICP and AA)

Duplicate Sample Analysis (ICP and AA)

Laboratory QC Sample Analysis
(ICP and AA)

Duplicate Injections (AA-Furnace)

Interference Check Sample (ICP)

Frequency'"

Each calibration, beginning and end of
each run

Daily and each instrument setup

One per 10 samples

One per batch or one per 20 samples

One per batch or one per 20 samples

One per batch or one per 20 samples

Each sample (at least a single analytical
spike will be performed to determine if
the method of standard addition is
required for quantitation)

One per batch or one per 20 samples

Beginning and end of each run or one
per 8-hr shift
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TABLE IS (cont'd)

LABORATORY QC LEVEL OF EFFORT FOR ANALYTICAL TESTING
NL/TARACORP SUPERFUND SITE

Parameters

Metals (cont'd)

Organic (GC/MS)
VOC, SVOC

GROUNPWATER ANALYSES

Audit

Serial Dilution Analysis (ICP)

Initial and Continuing Calibration Verification

Matrix Spike Analysis

Matrix Spike Duplicate Analysis

Surrogate Spike

Reagent Water Blank

PCB's & Pesticides Instrument Lineation Verification
(GC/ECD)

Continuing Verification

Matrix Spike Analysis

Matrix Spike Duplicate Analysis

Surrogate Spike

Duplicate Sample Analysis

Reagent Water Blank

Frequency"'

Only if concentration a factor of 10
above the instrumental detection limit in
the original sample.

One per day at the beginning of the day
and at the beginning of each 12-hour
shift for VOC and SVOC

One per batch or one per 20 samples

One per batch or one per 20 samples

Each sample

Daily for VOC. Day of extraction or
one per 20 samples for SVOC

Each run and every 72 hours of

continuous operation

Each target compound or one per each
10 samples

One per batch or one per 20 samples

One per batch or one per 20 samples

Each sample

Analysis conducted if a target compound
is detected in sample

Each day of extraction or one per 20
samples

Note:
(1)
TCLP
AA
ICP

QC audits are to be performed at most frequent interval specified.
Toxicity Characteristics Leachate Procedure
Atomic Absorption
Inductively Coupled Argon Plasma

GC/MS Gas Chromatography/ Mass Spectrophotometry
GC/ECD Gas Chromatography/ Electron Capture Detector
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TABLE 16
ACCURACY AND PRECISION CRITERIA FOR ANALYTICAL TESTING

NL/TARACORP SUPERFUND SITE

SOIL ANALYSES

Parameters . Audit

Total Lead Initial Calibration Verification
Continuing Calibration Verification
Matrix Blank/Matrix Spike Analysis
Matrix Duplicate Sample Analysis
Laboratory Control Sample0

Interference Check Sample (TCP)

TCLP-Lead Laboratory Control Sample
Matrix Blank

Control 1-imita

75-125%
75-125%
75-125%
<20%RPD
<20% RPD
± 10%

<20% RPD
75-125%

Parameters

Metals

Atomic
Absorption

ICP

Audit

GROUNDWATER ANALYSES

Control Limits

Calibration Blank
Initial Calibration Verification
Continuing Calibration Verification
Preparation Blank
Matrix Spike Analysis
Lab Duplicate Sample Analysis
Laboratory Control Sample®
Duplicate Injections

Calibration Blank
Initial Calibration Verification
Continuing Calibration Verification
Preparation Blank
Matrix Spike Analysis
Lab Duplicate Sample Analysis
Laboratory Control Sample0

Interference Check Sample
Serial Dilution Analysis'4

< CRDL
90-110%
90-110%
< CRDL
75-125%
± CRDL or <20% RPD
80-120%
<20% RPD

< CRDL
90-110%
90-110%
< CRDL
75-125%
± CRDL or <20% RPD
80-120%
80-120%

D
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TABLE 16 (cont'd)
ACCURACY AND PRECISION CRITERIA FOR ANALYTICAL TESTING

NL/TARACORP SUPERFUND SITE

GROUNDWATER ANALYSES

Parameters Audit Control Limits

Volatile and Extractable Organic Compounds

GC/MS Initial Calibration Verification <30% RSD
Continuing Calibration Verification <15% D
Reagent Blank*3' < CRDL
Matrix Spike/ Matrix Spike Duplicate Analysis (1)

Surrogate Spike (1>

PCB's and Pesticides

GC/ECD Instrument Uneation Verification < 10% RSD
Continuing Verification (5)
Duplicate Sample Analysis ±CKDL or <20% RPD
Reagent Water Blank < CRDL

Notes:
(1) Matrix and surrogate spike recovery limits are shown in Table 17.
(2) If % R falls outside control limits, the analyses must be terminated, the problem corrected, and the previous

samples associated with that LCS redigested and reanalyzed.
(3) SW-846 protocol allows for certain laboratory contaminants to be up to 5 times the CRDL. These laboratory

contaminants will be flagged as such.
(4) If dilution analysis is > 10%, a chemical or physical interference must be suspected, and the data for all

affected analytes is flagged with an "E".
(5) Target compound matrix spike analysis must be within RPD criteria listed in Table 17.

AA Atomic Absorption
ICP Inductively Coupled Argon Plasma
GC/MS Gas Chromatography/ Mass Spectrophotometry
GC/ECD Gas Chromatography/ Electron Capture Detector
TCLP Toxicity Characterstics Leachate Procedure
LIE Less than or equal to
RPD Relative Percent Difference
CRDL Contract Required Detection Limit
%D Percent Difference
LCS Laboratory Control Sample
%RSD Percent Relative Standard Deviation
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TABLE 17
MATRIX AND SURROGATE SPIKE0'

CONTROL LIMITS FOR ORGANIC ANALYSIS
NL/TARACORP SUPERFUND SITE

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Fraction Compound Water (%)a}

VGA
VGA
VGA
VGA
VGA

BN
BN
BN
BN
BN
BN

Acid
Acid
Acid
Acid
Acid

Pest
Pest
Pest
Pest
Pest
Pest

1,1 -Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene

1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitroso-di-n-propylamine
1,4-Dichlorobenzene

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-methylphenol
4-Nitrophenol

Lindane
Heptachlor
Aldrin
Dieldrin
Endrin
4,4-DDT

Recovery
Limits

61-145
71-120
75-130
76-125
76-127

39-98
46-118
24-96

26-127
41-116
36-97

9-103
12-89

27-123
23-97
10-80

56-123
40-131
40-120
52-126
56-121
38-127

RPD

14
14
13
13
11

28
31
38
31
38
28

50
42
40
42
50

15
20
22
18
21
27
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TABLE 17
(Continued)

MATRIX AND SURROGATE SPffiE(I)

CONTROL LIMITS FOR ORGANIC ANALYSIS
NL/TARACORP SUPERFUND SITE

SURROGATE SPIKE

Recovery Limits (%)

Fraction Compound

VGA Toluene-d,
VOA 4-Bromofluorobenzene
VGA 1,2-Dichloroethane

Water

88-110
86-115
76-114

BN
BN
BN

Acid
Acid
Acid

Pesticide

Nitrobenzene-dj
2-Fluorobiphenyl
p-Teiphenyl-d!4

2-Fluorophenol
2,4,6-Tribromophenol

Tetrachloro-m-xylene

35-114
43-116
33-141

10-94
21-100
10-123

60-150

Notes:

(1) Spike levels were in accordance with SW-846.
(2) These limits for matrix spike analyses are for advisory purposes only and will not be

used to determine if a sample should be reanalyzed.

VOA = Volatile Organic Reagent
BN = Base/Neutral Reagent (semi-volatile)
Acid = Acid Reagent (semi-volatile)
Pest = Pesticide Reagent
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TABLE 18
LABORATORY COMPLETENESS

NL/TARACORP SUPERFUND SITE

ANALYSIS METHOD

NUMBER
OF

SAMPLE
S

NUMBER
OF
ANALYSES
REJECTED

SoU

Total Lead
TCLP-Lead
Total Soil Samples

6010 or 7420

6010 or 7420

5499

70

5560

0
0
0

Soil Analysis Completeness:
(Total valid samples/ =100%
Total samples analyzed)

Groundwater
Volatile Organics
Semivolatile Organics
PCB's and Pesticides
Metals

Total Groundwater Samples:

8240

8270

8080
6010
7421
7060
7740
7470

20
18
18
16
16
16
16
16

136

0
3
0
0
0
0
0
0
3

Groundwater Analysis Completeness:
(Total valid samples/ = 97.8%
Total samples analyzed)
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TABLE 19
ANALYTICAL METHODS AND REPORTING LIMITS

NL/TARACORP SUPERFUND SITE

SOIL ANALYSES

Analyte

Total Lead
TCLP - Lead

Method 6010/7420
Method 1311/6010
Method 1311/7420

Reporting Limit1

5 mg/kg
0.65 mg/L
0.20 mg/L

GROUNDWATER ANALYSES

VOLATILE ORGANICS METHOD 8240

Analvte CAS Number
Reporting Limit

Water Samoles Cue/L)

Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
2-Chloro ethyl vinyl ether
Chloromethane
Dibromochloromethane
1,1-Dichloroethane

107-02-8
107-13-1
71-43-2
75-27-4

75-25-2
74-83-9
56-23-5
108-90-7
75-00-3

67-66-3
110-75-8
74-83-9
124-48-1
75-34-3

100
50
5
5

5
10
5
5

10

5
20
10
5
5
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TABLE 19
(Cont'd)

GROUNDWATER ANALYSES

VOLATILE ORGANICS (Cont'd)
Reporting Limit1

Analvte CAS Number Water Samples (ue/L)

1 ,2-Dichloroethane
1 , 1 -Dichloroethene
1,2-Dichloroethane (Total)
1 ,2-Dichloropropane
trans-1 ,3-Dichloropropene

Ethyl Benzene
Methylene Chloride (dichloromethane)
Tetrachloroethene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane

Trichloroethene
Vinyl Chloride

ADDITIONAL VOLATILE ORGANICS

Acetone
Carbon Bisulfide
2-Butanone
Vinyl Acetate
cis-1 ,3-Dichloropropene
4-Methyl-2-Pentanone
2-Hexanone
1,1,2, 2-Tetrachloroethane
Toluene
Styrene
Xylene (Total)

107-06-2
75-35-4
540-59-0
78-87-5
10061-02-6

100-41-4
75-09-2
127-18-4
71-55-6
79-00-5

79-01-6
75-01-4

TESTED (Method 8240)

67-64-1
75-15-0
78-93-3
108-05-4
10061-01-5
108-10-1
591-78-6
79-34-5
108-88-3
100-42-5
1330-02-7

5
5
5
5
5

5
5
5
5
5

5
10

10
5

10
10
5
5

10
5
5
5
5
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TABLE 19
(Cont'd)

GROUNDWATER ANALYSES

SEMTVOLATTLE ORGANICS METHOD 8270

Analyte

Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i) perylene
Benzo(k)fluoranthene
4-Bromophenyl-phenylether

Butylbenzylphthalate
Bis(2-Chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis-(2-chloroisopropol)-ether
4-Chloroaniline

2-Chloronaphthalene
.2-Chlorophenol
4-Chlorophenyl-phenylether
4-Chloro-3-methylphenol
Chrysene

Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a, h)anthracene
1.2-Dichlorobenzene
1.3-Dichlorobenzene

CAS Number

83-32-9
208-96-8
120-12-7
92-87-5
56-55-3

50-32-8
205-99-2
191-24-2
207-08-9
101-55-3

85-68-7
111-91-1
111-44-4
108-60-1
106-47-8

91-58-7
95-57-8
7005-72-3
59-50-7
218-01-9

84-74-2
117-84-0
53-70-3
95-50-1
541-73-1

Reporting Limit1
Water Samples fug/D

10
10
10
50
10

10
10
10
10
10

10
10
10
10
5

10
10
10
10
10

10
10
10
10
10
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TABLE 19
(Cont'd)

GROUNDWATER ANALYSES

SEMIVOLATILE ORGANICS METHOD 8270 (Cont'd)

Analyte

1,4-Dichlorobenzene
3,3' -Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethy Iphenol

Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

1,2-Diphenylhydrazine
bis(2-Ethylhexyl)phthalate
Fluoranthene
Fluorene
Hexachlorobenzene

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1,2,3 -c, d)py rene
Isophorone

Naphthalene
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine

CAS Number

106-46-7
91-94-1
120-83-2
84-66-2
105-67-9

131-11-3
534-54-1
51-28-5
121-14-2
606-20-2

122-66-7
117-81-7
206-44-0
86-73-7
118-74-1

87-68-3
77-47-4
67-72-1
193-39-5
78-59-1

91-20-3
98-95-3
88-75-5
100-02-7
62-75-9

Reporting Limit1
Water Samples fug/D

10
20
10
10
10

5
50
50
10
10

20
10
10
10
10

10
10
10
10
10

10
10
10
50
50
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TABLE 19
(Cont'd)

GROUNDWATER ANALYSES

SEMTVOLATILE ORGANICS METHOD 8270 (Cont'd)
Reporting Limit1

Analyte CAS Number Water Samples fug/D

N-Nitroscxliphenylamine 86-30-6 10
N-Nitroso-di-n-propylamine 621-64-7 10
Pentachlorophenol 87-86-5 50
Phenanthrene 85-01-8 10
Phenol 108-95-2 5

Pyrene 129-00-0 10
1,2,4-Trichlorobenzene 120-82-1 10
2,4,6-Trichlorophenol 88-06-2 10

ADDITIONAL SEMTVOLATILE ORGANICS TESTED (Method 8270)

Benzyl Alcohol 100-51-6 10
2-Methylphenol 95-48-7 10
4-Methylphenol 106-44-5 10
Benzoic Acid 65-85-0 50
2-Methylnaphthalene 91-57-6 10
2,4,5-Trichlorophenol 95-95-4 50
2-Nitroaniline 88-74-4 50
3-Nitroaniline 99-09-2 50
Dibenzofuran 132-64-9 10
4-Nitroaniline 100-01-6 50
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TABLE 19
(Cont'd)

GROUNDWATER ANALYSES

Analvte CAS Number

PESTICIDES AND PCBS - METHOD 8080

Aldrin
BHC-alpha
BHC-beta
BHC-delta
BHC-gamma (Lindane)

DDD,4,4-
DDE,4,4-
DDT,4,4-
Dieldrin

Endosulfan Sulfate
Endosulfan, a-
Endosulfan, b-
Endrin
Endrin aldehyde

Heptachlor
Heptachlor epoxide
Aroclor-1016
Aroclor-1242
Aroclor-1254

Arodor-1260
Toxaphene
Alpha-Chlonlane
Gamma-Chlordane

309-00-2
319-84-6
319-85-7
319-86-8
58-89-9

72-54-8
72-55-9
50-29-3
60-57-1

1031-07-8
959-98-8
33212-65-9
72-20-8
7421-93-4

76-44-8
1024-57-3
12674-11-2
53469-21-9
11097-69-1

11096-82-5
8001-35-2
5103-71-9
5103-74-2

Reporting Limit1

Water Samples (ug/D

0.005
0.005
0.005
0.005
0.005

0.01
0.01
0.01
0.01

0.01
0.005

0.01
0.01
0.01

0.005
0.005

0.1
0.1
0.1

0.1
0.5

0.005
0.005
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TABLE 19
(Cont'd)

GROUNDWATER ANALYSES

ADDITIONAL PESTICIDES AND PCBs TESTED
Reporting Limit1

Analyte Methods Water Samples ug/L

Methoxychlor 72-43-5 0.05
Endrin Ketone 53494-70-5 0.01
Aroclor-1221 11104-28-2 0.2
Aroclor-1232 11141-16-5 0.1
Arclor-1248 12672-29-6 0.1

METALS

Antimony 6010 (ICP) 2
Arsenic 7060 (GFAA) 3.0
Beryllium 6010 (ICP) 0.6
Cadmium 6010 (ICP) 0.3

Chromium (total) 6010 (ICP) 2
Copper 6010 (ICP) 14
Lead 7421 (GFAA) 2.0
Mercury 7470 (CVAA) 0.2
Nickel 6010 (ICP) 23

Selenium 7740 (GFAA) 3.0
Silver 6010 (ICP) 0.4
Thallium 6010 (ICP) 2.0
Zinc 6010 (ICP) 20

Notes:
ICP = Inductively Coupled Argon Plasma Spectrometry
GFAA = Graphite Furnace Atomic Absorption Spectrometry
CVAA = Cold Vapor Atomic Absorption Spectrometry
TCLP = Toxicity Characterstics Leachate Procedure
(1) The Reporting Limit was set at a level above that the laboratory is confident the analyte

would be detected and qualified consistently. The reporting limits established are
generally between 2 to 5 time the laboratory method detection limit for organics and the
instrument detection limit for metals.
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TABLE 21
SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

NL/TARACORP SUPERFUND SITE

*NOTE: Tf

Method

3051/6010 or
7420

1311/3010/
6010 or 7420

8240

3510/8270

3510/8080

3005/6010

3020/7421

3020/7060

3020/7740

7470

Parameter

Total Lead

TCLPLead

Volatiles

Semi-
Volatiies

PCB/Pest.

Metals

Lead

Arsenic

Selenium

Mercury

Type
of

Sample

Soil

Soil

Water

Water

Water

Water

Water

Water

Water

Water

Number of
Containers
Per Sample

4 oz wide mouth
polyjar with Teflon

lined lid

4 oz wide mouth poly
jar with Teflon lined

lid

3 x 40 mL viuals
Teflon lined septum

caps

2 x 1L glass with
Teflon lined cap

2 x 1L glass with
Teflon lined cap

IL Poly*

ILPoly*

IL Poly*

IL Poly*

IL Poly*

e analysis for the Metals, Lead, Arsenic, Selenium, and Mercury use t

Minimum
Sample

Size

10 g

10 g

120 mL

2 L

2 L

IL*

IL*

IL*

IL*

IL*

Preservation

4°C

4°C

HCI to pH < 2
4°C

4°C

Nitric Acid to
pH < 2 & 4°C

Nitric Acid to
pH < 2 & 4°C

Nitric Acid to
pH < 2 & 4°C

Nitric Acid to
pH < 2 & 4°C

Nitric Acid to
pH < 2 & 4°C

Nitric Acid to
pH < 2 & 4°C

Holding Time

6 months

6 months

14 days

7 days (Before
Extraction)/ 14

days (Extraction
to Analysis)

7 days (Before
Extraction)/40

days (Extraction
to Analysis)

6 months

6 months

6 months

6 months

28 days

he same one liter poly bottle.
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SITE SAFETY AND HEALTH PLAN

ADDENDUM No. 1



1.0
INTRODUCTION

Due to changes in field activities, this Addendum No. 1 to the Site Safety and Health Plan
(SSHP) dated 10/24/91 further establishes guidelines and requirements for the safety of
personnel during the field activities associated with the pre-design field investigation for the
NL Industries/Taracorp Superfund Site. This Addendum to the SSHP should be attached to
all copies of the SSHP and distributed to all personnel on-site. This Addendum pertains to
two field activities:

• Hand Auger Borings and Sampling
• Installation of Intervisible Permanent Horizontal Control Monuments (addition

to SSHP)

89MC114V 1-1 September 24, 1997



2.0
HAND AUGER BORINGS AND SAMPLING

Hand Auger Boring (HAB) soil samples are being collected from the "adjacent" residential
areas and from the remote fill locations within the NL/Taracorp Superfund Site. To reduce
heat stress among the HAB team members, this addendum recommends the team member
documenting the field activities be required only to wear personal protective equipment
(PPE) at EPA Level "D". This addendum changes the SSHP requirement on p. 27 that all
Hand Auger Boring personnel are required to wear PPE at EPA Modified Level "D".

This addendum will allow one team member, besides conducting documentation, to also be
a support person for the other team members within the exclusion and reduction zones. The
team member conducting documentation will not be allowed within the exclusion and
reduction zones. For explanation of work zones see Section 8.4 of the SSHP (pp. 19-20).

Tasks the team member wearing EPA Level "D" may conduct are:

• Resident contact during field activities
• Documentation of all field activities
• Handling and labeling of decontaminated sample jars
• Handling decontaminated equipment

The EPA Level "D" Personal Protective Equipment requirements are listed in Section 8.6.1
of the SSHP (p. 20).

S9MCI14V 2-1 September 24, 1992



3.0
INSTALLATION OF PERMANENT INTERVISIBLE MONUMENTS

Intervisible permanent horizontal control monuments were installed at the Main Industrial
Property within the NL/Taracorp Superfund Site. This field activity was not included mine
SSHP. The installation of the monuments includes digging four 1 ft by 2 ft holes with hand
tools. This activity is considered to be a medium hazard. Direct contact by site personnel
with hazardous substances is likely. Exposure could occur by contact with contaminated
equipment or by the handling of the soil.

The installation of the monuments is an intrusive activity. All site safety of personnel should
follow the guidelines and requirements listed in the SSHP for intrusive activities.
Personal Protective Equipment required for intrusive activities performed at the NL Site
include EPA Modified Level "D" (p. 12, SSHP). All action guidelines for Modified Level
"D" should also be followed as described in the SSHP (p. 27). Other site specific health and
safety requirements such as decontamination should be followed as described in the SSHP.

89MC1I4V 3-1 S«p<£inber 24, 1992



FORM HS-507
SITE SAFETY PLAN ADDENDUM * Jk

FIELD INVESTIGATION OF UNDERGROUND FUEL SPILLS

ADMINISTRATIVE INFORMATION

Project Number 89HC114V

Project Manager Ken Haqq

Project Name

Operating Unit

NL/TARACflRP

St. Louis

Site Safety Officer rynthia Pavpilra Health & Safety Officer Grag Mortem

Date of Issue 6/19/92 _______ Effective Dates 6/19/92 tn 6/

SITE INFORMATION (attach map of site)

Location: Granite Citv. Illinois (See Project

Pertinent History: The NL/Taracorp SSHP did not anticipate encountering

petroleum products on site, so no provisions were inrliiriprl tin

t". h i ^ gfpnaT* in __

Material(s) Spilled: Petroleum prnriurt.s MBTPP rlBt.prf-.firl at. 1-hp t-.np nf

qroundwater in well HW-108-92.___________________________

FIELD ACTIVITIES

Mnni t.nr-j ng wpll installation and development.______________

Groundwater samplinq__________________________________

EMERGENCY TELEPHONE NUMBERS

Fire Department

Ambulance

Hospital

Project Manager

Hearth & Safety Officer

Hospital

See SSHP

(618)877-4747

(618) 789-3000

(3141 429-0100

(216) 349-2708



OPERATING PROCEDURE NO. H8-507

507.0 PROCEDURES FOR FIELD INVESTIGATIONS OF UNDERGROUND SPILLS
OF GASOLINE AND OTHER PETROLEUM DISTILLATE FUELS

507.1 PURPOSE

The purpose of this procedure is to establish sound and
uniform health and safety procedures and guidelines for field
operations associated with investigations of leakage of petroleum
hydrocarbon fuels from underground storage tanks and pipes.

507.2 SCOPE

This procedure identifies the kinds of fuels and field
activities to which it applies, assesses the hazards of fuels, and
describes risk control measures.

507.3 APPLICABILITY

This procedure applies to (1) collection of samples of
surface and subsurface soil, (2) construction, completion, and
testing of groundwater monitoring wells, (3) collection of water
samples from new and existing wells, and observing removal of
underground fuel pipes and storage tanks at facilities that
currently dispense or store (1) leaded gasoline (2) unleaded
gasoline, (3) gasohol, (4) Numbers 1, ID, 2, 20, 4, 5, or 6 fueled
oils, (5) Numbers 3, 4, or 5 jet fuel, and/or (6) used crankcase
oil.

This procedure shall not be used for confined space entry
(including entering trenches) or for installing or operating pilot
and full-scale fuel recovery systems. It is also not applicable to
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Petroleum distillate fuels exhibit relatively low acute
inhalation and dermal toxicity. Concentrations of 160 to 270 pp-
gasoline vapor have been reported to cause eye, nose, and throat
irritation in people after several hours of exposure. Levels of
500 to 900 ppra have been reported to cause irritation and dizziness
in one hour and 2,000 ppm has been reported to cause mild
anesthesia in 30 minutes. Gasoline, kerosene, and some jet fuels
will cause severe eye irritation on contact with the eye and low to
moderate skin irritation on contact with the skin.

*

Ingestion of 10 to 15 grams (2 to 3 teaspoons) of
gasoline has caused death in children. In adults, ingestion of 20
to 50 grams may produce severe symptoms of poisoning. Secondary
pneumonia may occur if gasoline or other fuels are aspirated into
the lungs.

Some gasoline additives, such as ethylene dichloride,
ethylene dibromide, and tetraethyl- and tetramethyl-lead are highly
toxic materials; however, their concentrations in gasoline are so
low that their contribution to the overall toxicity of gasoline is
negligible in most instances.

Petroleum distillate fuels are flammable. Under certain
conditions, this property presents a greater risk than toxicity.
Five of the 13 substances covered by this procedure are classified
by the Federal Department of Transportation as flammable liquids as
all five have flash points of 100 degrees F or less. These fuels
are gasoline, gasohol, JP-1, JP-4, and No. 1 fuel oil. Lower
explosive limits of the 12 fuels range from 0.6 to 1.4 percent
(6,000 to 14,000 ppm).
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3. Safety goggles or glasses. Must be worn when working
within 10 feet of operating heavy equipment (e.g., drill
rig, backhoe). Must be splash-proof when handling
concentrated fuel product.

4. Nitrile or neoprene gloves. Must be worn when handling
contaminated soil or water or drilling or digging into
contaminated soil.

5. Neoprene or butyl rubber safety boots, calf-length. Must
be worn when walking on obviously contaminated soil and
when working within 10 feet of operating heavy equipment.

6. Hardhat. Must be worn when working within 10 feet of
operating heavy equipment.

507.9 EXPLOSION HAZARD AMD EVACUATION

When measurements with a combustible gas meter (CGM)
indicate the presence of combustible gas levels equal to or
exceeding the explosivity action level (see Section 507.10.2) in
the work area, the following action must be taken.

1. Extinguish all possible ignition sources in the work area
(e.g., shut down electrically and fuel powered motors).

2. Move personnel at least 100 feet away from work area.

3. Leave CGM in work area and return to work area only if
CGM alarm goes off and remains off for at least 15
minutes.

4. Contact Health and Safety Officer (HSO).
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507.10.3 MONITORING GUIDELINES

Vapor monitoring should be performed as often as
necessary and wherever necessary to protect field personnel from
hazardous vapors. Monitoring must be performed by individuals
trained in the use and care of the required instruments. Because
toxicity action levels are considerably lower then explosivity
action levels, monitoring efforts should focus initially on
detection of toxic vapors. The presence of explosive levels of
gases and vapors should be performed only when gas/vapor
concentrations exceed the ppm range of the monitoring instruments
and when explosive levels are expected (e.g., inside tanks and
other enclosed spaces).

During drilling operations, vapor emissions may be
measured continuously or periodically. If vapors are measured
continuously and the instrument must be unattended, the sample
intake orifice or, in the case of instruments that operate by
diffusion, the detector, must be positioned in a safe place
downwind of the borehole and the instrument alarm set to sound at
the action level.

If the alarm sounds while monitoring continuously for
toxic concentrations, the sample intake orifice/detector should be
moved so that vapor concentrations in the breathing zones of
individuals closest to the boring are measured. Decisions
regarding respirator use should be based on breathing zone vapor
concentrations. If the alarm sounds while continuously monitoring
fire explosive concentrations, initiate shut-down and evacuation
procedures immediately. If vapor emissions are measured
periodically, they should be measured whenever the boring is open.
Measurements may be limited to breathing zone air.
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the site safety officer, and are informed of the potential dangers
that could be encountered in the areas.

507.12 DECONTAMINATION

Field decontamination of personnel and equipment is not
required except when contamination is obvious (visually or by
odor). Recommended decontamination procedures follow.

507.12.1 PERSONNEL

Gasoline, kerosene, jet fuel, and gasohol should be
removed from skin using a mild detergent and water. Hot water is
more effective than cold. Liquid dishwashing detergent is more
effective than hand soap.

507.12.2 EQUIPMENT

Gloves, respirators, hardhats, boots and goggles should
be cleaned as described under personnel; however, if boots do not
become clean after washing with detergent and water, wash them with
a strong solution of trisodium phosphate and hot water.

Sampling equipment, augers, vehicle undercarriages, and
tires should be steam cleaned. The steam cleaner is a convenient
source of hot water for personnel and protective equipment
cleaning.

507.13 SMOKING

Smoking and open flames are strictly prohibited at sites
under investigation.
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Attach the probe to the readout module. Align the slot im the
li-pln connector (i) at the end of the probe Cable Mth (he ub In
the ll-pln receptacle (I) on the readout module. DO NOT FORCE
THE CONNECTOR INTO THE RECEPTACLE Once the connector
hu been fruened Into the receptacle, turn the connector clock-
wise uniU i distinct click ti heard and fek

Turn the function switch (.1) to the 8ATT position. The meter *
needle ihould deflect to the green irea at the rlnhthand side of ihc
meirr vcrJc plate. U«en to the probe and make oure thai (he f:m U
iipcfjilnji It maJco a hummlnx M'und. |j»)k BUHFLV dlrecil)' Into
if\e probe Inlet (13) ind observe'the lamp glow. The hmp glow win
jpfxfir is a purple light

CAUTIONi Pnilonged exposure to the ultraviolet
r?yi of the limp will cau*e c>-e dasnage.

The limp glow ca/vtot be observed when the probe cxierulon
(N) Is aiuchcd

Turn the l\jnctlon r '̂ltch (5) to the STANDBY poiltloa The CJM
v îll continue to operate. The lamp will be off The meter needle u-lll
move to the left out of the green area on the meter Kale plate. Turn
the zero knob <4) until (he merer needle mu •( 0. (The ISPMOI
can be elccironlcilly zeroed only while the function .twitch Is In the
STANDBY poslilofi)

Check the span jetting (1.0 tat 9.5 eV lamp* 9.8 for 10.2 cV |jmp\,
VO for 11.7 eV lamps) ind id(un is nece^ary using the xpan iiintrol
(5). Connect the regulator to (he calibration g» canhtvr (nee flgurc
1). Lfilng flexible tubing (three Inche* long Li lufllclcnt, one quani-r
Inch diameter), connect the calibration g.n to (he pmbe Inlet (1.1.
figure I) and open (he valve on the regulator. Use of the probe
extension (N, Figure I) U optional during this procedure.1
Rccheck the electronic lero and tdju.it M necessary.

Once the ISHMOI hn been electrttnloilr/ rt-rtK-d turn the
runctlon .wlich (3. f\^tte I) lo the 0-2000 range position (XlOO).

TEST SET-UP

calibration gat
canisitr

Figure 2



CALIBRATION
HNU calibration gtw cnnsl.iu of approximately 100 ppm

Ixiburylene In in tit miirtx It hu been referenced to bervtenc.
The meter reading (hit should be obtained during calibration h
marked on the gaj canMter libel.' With (he function irwlich (.V ',
figure I) it the 0-3000 range position, the meter needle should
move slightly to the right

NOTE* Any calibration gu iwed muit hive the same
matrix gu u the atmosphere In which the ISPMOl
will be used (JJC of any other gu will significantly
a/Tect the reading! obtained Reading) may appear
(0 be hi higher or lower than (hey actually are.
If the monitor li to be used In ilr. never use .Nj
or any gu other than aJr. u the matrix gu In
calibration standards.

Turn the function rwltch to (he 0-200 range position (XIOOJ. The
meter should read very close to the ppm number on the calibration
gis canister. Adjust the span put (?, Figure I) until an exact ridding
Is obtained The .«pan Kiting tued to ubiaJn an accurate reading In
this procedure Is the reference point from which all other readings
wiu be determined

Turn the function rwltch (3. Flflure I) to the 0-JO range pojlilon
(XI) , The meter needle ihould deflect fully to the right.

Turn the function rwltch back to the 0*200 range position and
recheclc the meter reading to ensure that an accurate reading hu
held MaJce any needed adjustment* to the span control (). Figure I),
and l/nece»«ry. recheck the accuracy by turning the function
rwlich to the 0-20 range pdsltlon and then back to the 0-200 range
position

Turn the function rwltch 10 the OFT position. Close the valve on
the calibration gu regulator and disconnect It from the probe IrJet
(li. Figure I). The ISPMOl Is now ready for fleld use.

NOTEi High humidify (90 percent and above) wU|
xffect seruliMry. This ihould be taken Into account
Mien calibrating. Readings may appear to be lower

•jhan actual but use of a humid air matrix In the
calibration standard mlnlmlte* this effect

QUICKCHECKS
li>w .Vn^ltMtyt xv Service Nine Hfi-nl . "Luiip :md Inn (Jwnirvr

<.'lr.inInn" nil pajtc " iif thl.s hunklei.

• Meter rcadlnx rxrluw the yrci'n urc4: :muVi)r
• The lu«v halter}' Indicator I.ED I* urt unuVor
• The ISPMOl U Inoperable (will not funcilon at ull

when the (unction witch (,t. Figure I) Is In the DATT
po.iltluni

The ISPMOl requlre.i i charge (.tee dlrcctloai rxrlow).

The ISPMOl hu been designed with a battery pruiecilun circuit.
MChen the output railage of the battery has reached 11 mli> DC the '
ISI'MOI 5huu luetf down. ThU U not a malfunction, hut .%lmply ?n
Indication thai the unit needs to be charged.

CHARGING THE ISPI-101
NOTEi NEVER CHARGE THE I.SPMOI IN A HAXAKfXH'S

Turn the function switch (i. Figure I) 10 the OFT piwltlon. The '
probe may or may not be attached to the readout module during ihr
ISPMOl charging procei* either way will cause no damage to the
probe or the readout module, nor ImpaJr the charging procc.w.

Connect UK mlnlplug (9. figure I) on the charger to the mln(|ad<
on the chirger »dipter(IO, Figure I). Plug the charger adapier plug
(10, Figure I) Into the chirger |ack (fl. Figure I) on the ildc of ihe
ISPMOl. ThJs jack Is recognized by the red ring around It It Is
located on the black outer cuing of the ISPMOl readout module
above the control «ectlon. Connect the charger power cord ( I I .
Figure I) to an AC power supply. Observe (he LED on the cha/jer
( 1 2. Figure I ). It ihould be on when (he power cord Is connected
to an AC power supply. Charge the ISPMOl for elghi to ten hours
or more.

The ISPMOl ca/j be left on charge whenever It Is not In use.
It cannot overcharge. The ISPMOl cannot be op«raied when
attached to ihe charger. l/«ny contaminant (such u mciil
ihaMngs) enten the charger Jack (B. Figure I ) ind causa a
ihe ISPMOl will not operate.



QUICKCHECKS
Oiirge did not "lake":
It the ISPI- IOI function rwlich In ihc OF? poililon?
Is ihe baiicry check meter reading below (he green arc on the
meter face pine Mien the probe It not attached?
It the ehi/Tier Lf 0 on»
It (he AC power Jupply operational?
L> the crurger idapter plug (10. Figure I) In the charging
|icV (8. Figure I). or hu any contaminant ihoned (he |ack.>

• li (he charter output -H VDO

To check ihe ouipui of the charger, use a voltmeter. Disconnect
the chu-ger from the charger'adipter. The charger mmt be
coiv>c(.-ird 10 in AC power >uppry during thli proccii Place (he
black (common) lead on the mlnlplug on the ileeve. Place the red
(positive) lead on the tip of the mlnlplug. Observe the voltage
reading on the voltmeter (It will be * negative voltage reidJng).
Rrpol this proem with the cha/ger adapter attached to the
chirger mlnlplug and observe the voltage reading to ensure that the
cha/jer adapter U not faulty. Place the common lead on ihc charger
adapter plug ileeve. Place the positive lead on the tip. The voltage
reading should be (he tame u the reading taken directly from the
charger mlnljack. The correct voltage U -H VDC ±1.1 VDC It
a poslihe voltage b read at thli point, check Ihe position of the
viilimeier lead*.

For more detailed In/ormailon on the ISPM01, consult the
mmplctc ISPMOI manual or contact HNU Syjtemi, Inc.

1 The prubr exirrvilun miy become Contaminated durtnj normal ux ind
mu«i be clrincd periodically. L'x th« >une procedure ta for loo chamber
dra/iln* which h described In SeMct Note Bd-Ol (Included In thli booklet).
l/ the prutx extmilun li uicd during calibration, It ihould be free of any

in miurc in icrunte calibration

oUbniloo KU cinlittn tuppllcd b)' HNl' Sjiicrru. Inc.. hrvc a libel
<i>ilnji i puilrulu ppm to be rod wlih i ipui xitln| of 9.0. Thli U the
mxxnrrxndnl *pin wnlng lor the 10.1 cV limp ONLY, Milch U the m<ni
cuavnorJy uxd li/np. (k MIX to use the ipin venln| recummendrd for the
pmlculw Itmp itut U uietj durlnf the eiUbntlon; 1.0 for 9.) eV limp*. 98

CLEANING PROCEDURE
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SAFETY COMPLIANCE AGREEMENT AND
DOCUMENTATION OF SITE SAFETY .BRIEFING

DATE 4-

SITE LOCATION PHOJECTNUM1IER.

SfTE SAFETY OFFICER vi.'Vw PROJECT MANAGER f\<-O

. r*u
TOPICS COVERED DURING BRDJTNG:

A EXTENT AND CONCENTRATION OP CHEMICAL HAZARDS ON SITE

X HEALTH EFFECTS OF CHEMICAL HAZARDS

)( PHYSICAL HAZARDS ON SITE

X" LEVELS OP PROTECTION REQUIRED

X_ LOCATION OF EMERGENCY EQUIPMENT (FIRST AID KIT, FIR FIGHTING EQUIPMENT . . .)

/? VERIFICATION'iHAT HEALTH AND SAFETY PLAN HAS BEEN RECEIVED AND READ

n«*(\ Hw.t-' DQI - ' /&_»v^_________________

X MONITORING PROCEDURES

X ACTION LEVELS

X DECONTAMINATION PROCEDURES

/C LOCATION OP EMERGENCY NUMBERS

/C ROUTE TO THE HOSPITAL

I

I

Ji
I
I

I, the undersigned, have received a copy of the safety plan for the referenced project. I have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES:
NAME

l . ( p n n < )

2. (pnni)____

( i ipruturt)

COMPANY

OC.n

tj ) . ̂ < S^M'S .• * ̂

U)«^ll ajC«.

22J«2 <C\JUNt\72J«:.FRM 06-13-90) (JEM)

40 HR prr MEDICAL
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SAFETY COMPLIANT
DOCUMENTATION OK :.<".'

DATL

SITE LOCATION I ' K< III »_"T NUMHI'Ji

srrE SAFTTTY OFFICER ^ur MANAC;IJI

TOPICS COVERED DURING BR1ETING

EXTENT AND CONCENTRATION OF CHEMICAL HAZARDS ON SITL

HEALTH EFFECTS OF CHEMICAL HAZARDS

__ PHYSICAL HAZARDS ON SITE

(X LEVELS OP PROTECTION R£QUIK£D

X LOCATION OP EMERGENCY EQUIPMENT (FIRST AID KIT. FW FIGHTING IjQUU'MENT >

•/ rrP/ VERIFICATION 'iHAT HEALTH AND SAFETY PLAN HAS BCJLN RTjCTJVLl) AND MhtttlCr '

r / i / r.. . /-. ./ . J M

MONITOWNt; TKOCLDUILLi

ACTION LEVELS

DCCOrfTAMINATION PKOCEDUTIES

LOCATION OP EMERGENCY NUMBERS

: TO TH£ HOSPITAL

(\/l P*•

r ^e ^
.',,-V." :-vj;^ for (J. .^.Yc CA U-f^.*i\ Atr^-v (j'O'^V .

I, the undersigned, have received a copy of the safety plan for the referenced project. I have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES:
NAME COMPANY 40 HR FIT MEDICAL

1 (pnm)
' It •-' __-l~,g

( l i fn j iu r t )

(rum)

crP

2U62 (C UUNC\J2J62 FRM 06 13-90) (JCM)
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I, the undersigned, have received a copy of the safety plan for the referenced project. I have rcjd
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any o f - t h e
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES:

NAME COMPANY «0 HR FIT MEDICAL

(>i{iuturc)_

I UnAo.

*JL-. CfP

5. &3*

6. (priat)___

(tifn*ture)_ rP
7. (prial)

S. (print)___

(ii(n*cure)_
cf

9. (prinl)__

(ii{n>turc)_

10. (p rial)

1 1 . (prim)

(C AJUNEV2U6: TRM OH-1 J-90) OEM)
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SAFETY C O M P L I A N T ' : . A G K K K M l . : : : ; ' A N D

DOCUMF.NTATION OF : : JTF . ' l A F F T Y MR1 FFI NG

snr. LOCATION l-unll cT NIIM1H i;

SITE SAFETY OFFICER MANACIJi

ON ifTL

TOPICS COVERED DURING BRIEITNC

,X. EXTENT AND CONCENTRATION OP OdLMJCAL HAZARDS

^ HEALTH EFFECTS OF CHEMICAL HAZARDS

X PHYSICAL HAZARDS ON SITE

X L£V ELS OP PROTECTION REQUIRED

LOCATION OP EMERGENCY EQUIPMENT (FIRST AID KIT,

/ VERIFICATION-.HAT HEALTH AND SAFETY PLAN HAS BOX RJVOUVUD AND READ

y MONITORING PKOCLDURLS

X ACTION LEVLLS

X DECONTAMINATION PROCEDURES

/• LOCATION OP EMERGENCY NUMBERS

X ROUTE TO THE HOSPITA1

'. FLK FIGHTING IJOUtTMENT . . )

'f 4-

I, the undersigned, have received a copy of the safety plan for the referenced project. 1 have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERJF1CATION BEFORE INrTIALLING
COLUMN)

ATTENDEES
NAME COMPANY 40 HR FFT MEDICAL
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SAFETY COMPLIANCE AGK
DOCUMENTATION OK SITK. :;A

DATC 1 1 / 13 1 \L

srm LOCATION ^\)Z- / MyaCcurD -Xtp^r >u^6 jiTC.

p i\ ' T) .JL
SfTE SAFETY OFFICER V.M A^ hi«. r*-^ ' ̂

TOPICS COVERED DURING BRIEJTNG

i:i;M!.;i '] ' AND
l -E ' l 'Y U R ] L T J N G

1IMI /0'C)O G./VX\

fflMC/'/H/I ' M O I I (T N1JM1II H 0 I/"- I' 1 V

TKOIliCT MANA<;iJ( f^//M

X MONITORING PKOCLUURI.S

3

*

!
I
1
i
I
<l>1
3
31

«]
f

_X EXTENT AND CONCENTRATION OP CHEMICAL HAZARDS ON SITU

^ HEALTH EFFECTS OF CHEMICAL HAZARDS

•* PHYSICAL HAZARDS ON SITE

A LEVELS OP PROTECTION REQUDXED

X ACTION LEVELS

J( DECONTAM1NA1 ION PROCEDURES

X LOCATION OP EMERGENCY NUMBERS

X. ROUTE TO THE HOSPITAL

' LOCATION OP EMERGENCY EQUIPMENT (FIRST AID KIT. FtR FIGHTING EQUIPMENT . . .)

'< VERIFICATION "I HAT HEALTH AND SAFETY PLAN HAS BEEN RECEIVED AND READ

UJCC C- Ac Cr - /)•-<// /ta
1 J

I, the undersigned, have received a copy of the safety plan
the plan, understand it, and agree to comply with all of

for the referenced project. 1 have rea<
the health and safety requirements.

understand that I may be prohibited from working on the project for violating any of th<
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEl
VERIFICATION BEFORE INI-HALLINC

ATTENDEES:
NAME COMPANY

~\^ 0 (^I (pnni) JOYci?. V_?£t t^j &,

7 „ A<»,trx.u,re) dH*\fiJ ix^O &t*-ce*-a
: (,-nr,,)

( i . rn j lure)

, (J,(m()

(ni'njlurc)

COLUMN)

40 HR prr

C/P V
^ rrg CP

MEDICAL

y
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SAFETY C O M I ' I J A N ' i A
UOCUMKNTAT1ON O K : . < i i

srrr. IXJCATION Jlf«yat. e ' I-M in i I NIJMHI i

srrESAPETYOpncER i r"hi f il| - > / i ) J i j " I M A N A < I | J J A2/^ .0(3-̂

TOPICS COVCX£D DLTJUNC BRJUTNG

>. EXTENT AWD CONCENTRATION OP CHEMICAL HAZARDS ON SJTL

X, HEALTH EPFECT3 OF CHEMICAL HAZARDS

X PHYSICAL HAZARDS ON SITE

__ LEVELS OP PROTECTION R£QUCR£D

V. LOCATION OP EMERGENCY EQUl?MENT (FOOT Ad> KTT. FIR FIGIfTING IXJUtPMLNT

X VERIFICATION-iHAT HEALTH AND SAFETY PIAM HAS BEHN RJJCTJVIU) AND READ

Mi)Nn<)k lN( .

__ ACTION LLVLLS

__ Dl CONTAMINATION fKCXnj)Lni£i

_^ 1XX>T1ON OP EMERGENCY KOIMBERS

A BOUTC TO TIU; HosrrTAi

I, the undersigned, have received a copy of the safety plan for the referenced project. 1 have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INmALLING
COLUMN)

ATTENDEES.
NAME COMPANY 40 MR prr MEDICAL

1 (pnm)

CI-H

i.f ruiorr)

N'A

MA

N/A



I (lie undersigned, li.ivc received ;i copy of the snlet \ pl.in l < > ' tin1 icfcii'iiOal prn|i-._;
(lie plan, understand it. and .ifjrcc lo comply with .ill ol tin- health ;ind sa fe t y H'cf
understand ihnt I tiuy he proluliited from workni)1. on the project tor viol.mni
requirement';. In addition I have l>ccn verbally brieful on the topic; noted yl

DOCUMLNTAllON (SS< MU.','! SLI
VLRIPICATION nEroRi •-•rriAi i i-.x,
COLUMN)

1

ATTENDCE5

NAMf COMPANY 40 IIC [ li Mi.mrAi

4. (pnnl) vjhci -"'•a ^.uJcoJ

(fgn t̂t) y>/^>^" ' JA )j*lA>2i-y

5. (print)

(•iruurc)

6. (prux)

(tiro* lure)

7. tori-)

(uCMiurc)

I. (print)

(urn* cure)

9. (print)

(tifatlurc)

10. (p not)

(>irn*lun)

11. (pom)

(«ir<UUirr)

12 (rnni)

(tiCiuurc)

M
(LfP

f/ri
////?

A/A
lit

JZ>67 TRM
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SAKLTY C O M P L l A N i ' i A> , K i : i . M ! :."l
DOCUMKNTAT1ON O F M T i : : A l i . T V i ' l

SITT. IjOCATION M L p yrUS'rK

MM, I-'...

IX 111 > '! MIMHI> *'' *-H t"

sm: iAprrr ornccK _L. V'^ r^ I 'MOII /^ l M A N A C i l - K \g>V/\g

A?

ACTION LEVLLS

X UCOONTAMJNATION fdOOLDUlUlS

TOPICS OOVHR£D DURING BRJLJTNO

/N EXTENT AND CONCENTRATION OP CHEMICAL HAZARDS ON SITU

X HEALTH EFFECTS OF CHEMICAL HAZARDS

^ PHYSICAL HAZARDS ON SmE ^£ LOCATION OP EMERGENCY NUMBERS

X LEVELS OP PROTECTION REQUDtED J\ ROUTE TO THE HOSffTAI.

X LOCATION OP EMERGENCY EQUIPMENT (FRST AID KIT. FIR FIGirTING tOUlFMENT .)

X VERIFICATION "IHAT HEALTH AND SAFETY n>vN HAS BEEN RECFJVUD AND READ

or? I /\ I' 'J'.. T_J . lT . M. I ^,trC».< <2.> twtrvci

I, the undersigned, have received a copy of the safety plan for the referenced project. I have read
the plan, understand it. and agree to comply with all of the health and safety requirements. 1
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition 1 have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES:
NAME COMPANY 40 HR Frr MEDICAL



1
I
1
1

SAFETY
DOCUMENTATION OK

f l . A < . K i : i : H I .:."1 A N D
r* : . A l i : T , !•:! ! 1 !l J 1U •

IIATI

srm IJOCATION Nj L

srrE SAPCTY OFFICER l^i MANA(il>

TOPICS coviatno OUWNO BRJLJTNG

X EXTENT AND CONCENTRATION OP CHEMICAL HAZARDS ON SITL _X ACTION LtVLLS

_}£ HEALTH EFFECTS OP CHEMICAL HAZARDS _3t DCCONTAM1NATION f KOC1.DURI3

_^ PHYSICAL HAZARDS ON SOT X_ LOCATION OP EMERGENCY NUMBERS

X LEVELS OP PROTECTION REQUIRED X ROUTE TO THE HOSrfTAI

>C LOCATION OP EMERGENCY EQUIPMENT (FIRST AID KIT. FIR FIGHTING EQUIPMENT .)

X VERIFICATION'I HAT HEALTH AND SAFETY PLAN HAS BEEN RTXTJVED AND READ

/ ' T V / / ' / ? ? ^ 7 ry)T{Ci — Xfl J d. I///1tt /Vo/^W^teATJ &Afi Jtit nttJ

I. the undersigned, have received a copy of the safety plan for the referenced project. 1 have read
the plan, understand it. and agree to comply with all of the health and safety requirements. 1
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMEhTTATlON (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES
NAME

(>'ffulurr)

COMPANY 40 HR FIT MEDICAL

*»^h
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SAFETY C O M P L I A N T ! A < - K ' K l i M I . N T A N D
DOCUMKNTAT1ON OK MTi : .A! i :T i MK J I.TJ IK;

I ' U l l l l |-| N I I M I H !>

srre SAPITTY omcE« ^
|L' P JLlTh'U. i&.utli^u. MANA <;IJ< /TA n

TOPICS COVORJ1D DURING BRJLJTNG

No. I -to 35
_ EXTEKTAKD CONCENTRATION OP CHEMICAL HAZARDS ON Sim

_ HEALTH EFFECTS OF CHEMICAL HAZARDS

_ PHYSICAL HAZARDS ON SfTE

_ LEVELS OP fROTECTJON REQUIRED

_ LOCATION OP EMERGENCY EQUIPMENT (TOST AID HIT. FIR FlGtfTING CQUlf WENT . . .)

VERIFICATION -IKAT HEALTH AND SAFETY FLAN HAS BEEN RECTJVCD AND READ

ACTION LEVLM-S

DECONTAMINATION rhOCEDURES

LOCATION OP EMERGENCY NUMBERS

ROUTE TO THE HOSffTAt

I, the undersigned, have received a copy of the safety plan for the referenced projea. I have read
the plan, understand it, and agree to comply with all of the health and safety requirements. 1
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition 1 have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERJRCATJON BEFORE INITIALLING
COLUMN)

ATTENDEES:
NAME COMPANY 40 HR FTT MEDICAL

1 (pnm) Lj^ikt. H'-O^lKu <jJ CC

(,,r ____ , '/^^ /^X^.

2 Irnni) ' l i - rK \jjc~ '(<•'.<. ^ LJ C.C

(I'frulurr) f*^<f?~~ /̂ĵ L/iit-̂ L— — "

3 0-n,, K,r -|f^L UCC

(..„-,„«) y ^. JX-L^—

r
c/f
r

Y
CPP

r
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r & f^

If

Y

V

CF?

Y
CFf
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1

I the undcrsirMieil. have rcccivcil ;i copy of the snlei\ plan Ini tin- teleienceci pinieci 1 h.m--te:ii!
the plan, understand it. .ind artice to comply with ;ill ol the he.ilth and safe ly ie<)uneim-m: I
understand that I may be prohibited from working on the project lot vioLiinic -'i!;, <>l the
rcquircmcnL<;. In addition I have been verbally hricfal on the topics noted above

nOCUMLNTAHON (SSO MU^I -SI.I
VLRiriCATlON REFOR1 •-•[TlAl.l ir.T,
COLUMN)

I

ATTtNDCLS

NAMf COMPANY «0 I I II Ml DICAl

4. (ohm) £r i(L r<i-c.C /\ WCC

(»i»n.oj«) ^ —— -i. XA I "^VX
f^~

5. (pnm)

(ufuiurt)

6. (print)

(tirnatun)

7. (pnai)

(tinuun)

t. (pnni)

(tifruojrc)

9. (pnni)

(tifnilurc)

10. (p run)

((ifTuojre)

1 1 (^rvu)

(Hf future )

IT (|>..n.)

(tifruiurr)

r
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Y
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r
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SAFETY COMI 'LIAf . 'V i . A* i l v i i i i K ! . : - : 1 AMD
DOCUMENTATION O F s i r ; . : ; / \ i i ; r v HI - : : • : ! • • ; I J G

r/? koev

SITE SAFETY OFFICER w/r I'KOMjCT MANAG1.K

TOPICS COVERED DURING HRJEITNG

X EXTENT AND CONCENTRATION OF CHEMICAL HAZARDS ON SITE

X HEALTH EFFECTS OP CHEMICAL HAZARDS

X PHYSICAL HAZARDS ON SITE

__ LEVEILS OP PROTECTION REQUDULD

__ MONITORING PKOCUJURi-S

__ ACTION LEVLLS

__ DECONTAMINATION PKOCEDUWLS

X LOCATION OP EMERGENCY NUMBERS

A ROUTE TO THE HOSPITAL

LOCATION OF EMERGENCY EQUIPMENT (FIRST ADB KJT. FIR FIGHTING LQUIPMENT . . )

X VERIFICATION -i HAT HEALTH AND SAFETY PLAN HAS BEEN READ

I, the undersigned, have received a copy of the safety plan for the referenced project. 1 have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES:
NAME COMPANY <o HR prr MEDICAL

1 . (pnni) Df^D 1 1 C- l\ 1 f\ \fi\-l

,„*«-„> &^*-'£. r*\'l/]^
^^ /

T (pnni)

(iirruiun)

, (.,„„,)

In -rvicurcl

A//J ./V/?
5/fo2

MA
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DOCUMF.NTAT1ON OF : • 1T1 . ' . A l i . ' l V Ml : 1 K ! ' J NT,

IJATI /
snr. I.OCATION S'Ac.

SITE SAFETY OmCEK ' \<XV3-\ '*'•' l-koll/'I MANAfilJi

TOPICS OOV12XI1D DURING bRIIJ-INC

X EXTENT AND CONCENTRATION OP CHEMICAL HAZARDS ON SfTt

X HEALTH EFFECTS OP CHEMICAL HAZARDS

X. PHYSICAL HAZARDS ON srrc

X LEVELS OP PROTECTION REQUIRED

V ACTION LEVELS

•^ DECONTAMINATION PROCEDURES

X LOCATION OP EMERGENCY NUMBERS

xX ROUTE TO THE HOSPPTAI

J> LOCATION OP EMERGENCY EQUIPMENT (FIRST AID KIT. FIR FIGIfTING EQUIPMENT . . .)

> VERIFICATION"4HAT HEALTH AND SAFETY PLAN HAS BEEN RJJCTJVLJ> AND READ

I, the undersigned, have received a copy of the safety plan for the referenced project. 1 have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand that I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)

ATTENDEES:
NAME COMPANY 40 HR FfT MEDICAL

ffi/fa
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srre SAFETY OPFICER~I

TOPICS COVEKED DLTWNG BRUUTNG:

I'KOIliCT MANAGIJI

- Ji. EXTENTAND CONCEKTHAT1ON OP CHEMICAL HAZARDS ON STTE^

" • ' ' ' ' "

' MONITOIUNG PKOCUJURES

' ACTION LEVELS

_}£ PHYSICAL HAZARDS ON SITE " - - - - - ^ LOCATION OP EMERGENCY. NUMBERS

y( LEVELS OP PROTECTION REQUIRED f^ ROUTE TO THE HOSPITAL

X LOCATION OP EMERGENCY EQUTfMENT (FIRST AID KIT. FIR FIGHTING EQUIPMENT . . .) - '

X VEROTCATIONTHAT IffiALTH AND SAFETY ftAN HAS BEEN RECETVEP AND REAP _^- - - ~ ~

I, the undersigned, have received a copy of the safety plan for the referenced project. I have read
the plan, understand it, and agree to comply with all of the health and safety requirements. I
understand thai I may be prohibited from working on the project for violating any of the
requirements. In addition I have been verbally briefed on the topics noted above.

DOCUMENTATION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING

. •''"•'-•"*' • - ' . ' COLUMN) * " :T?~r " .
ATTENDEES:

COMPANY FPT MEDICAL

!. (rnn
f1 0 \

in,) Ocfu L^x/p^n-t

( •, . " rxj i u rr )

2U63 06-|]-90)(ICM)



PERSONAL AIR MONITORING

CALCULATIONS



Woodward-Clyde Consultants ^p Sheet No

File.
, (, , . Made bv C F r Date / •' / 7/g /

nCT 100 L£FOR nCT 100 L£Ue cuaTlCr iS ; f _________ Checked hv ^M Date

K)o • /Arc.Lhcu'l Sa.xult FlooJYoIs. Ke£>OTt :

5 1 5 /500 ° /

0.000

OCCISC 5VS /500

,:--r . , - . - , _ . . - La'>•'•- I ' - t - o *

: > r ^ 0"i^ Off T rtfQ I ~<V< J
v V^K ̂  V r»-//^tsr I - ^ "77S AVI /
•^ / A^, /)*1' '1 T ' /V / / O C Ci X " ^ ' ' O W /' ^

A- - - . , Xc.7fr /,• -- .^- -- r. occ/y

.-. ̂ p V X?, r Vclu^t ~ L F/n-^tL. Ccc/rv, 0 //C



Woodward-Clyde Corlsultants V Sh««t No. Of

TOR

Jj 7 >'(• .'.-. Ria '

Sc»v»vf>lt /inaL-ko' Sample

0.00013

X =

u

to

Made

Checked by_

p.t,

D»te

aooo 'o.ccciH

1500 0-00013

/500 0.000|3

O.OOOI3

m cc

0. 000,3 j£
0.05 M<j //nj

£tex>si"tj are. le

r>'' '

>.L*. (0.00013}



Woodward-Clyde Consultants r̂ Sheet No - Of

Fi le .

Made bv^/.AVx ) Date /// ' ' •'' /

Checked hy C.P P na.»^L^£

/Jo. /~f_^/x> Period f
'f?$.^% (b.ooon
~

- - - - < : • / ix>"VA ///». 7- //A-.

•..; . ^ / C.'/t:..- -- 5. C-Cftt''l /iq/'
' ••' / ^' ' i ..p > o. - i j --. ^L ^. c- 5

C ^N/\ ' ", ' 1• Owl- i / r»' • i

~y I
'



Woodward-Clyde Consultants Sheet No •«. Of

File.

Made b v y / / / Date ' / ~

checked ^CPP



PERSONAL AIR MONITORING

ANALYTICAL RESULTS



REPORT
OF

ANALYTICAL RESULTS

- Project too.:

5912031 0100

Prepared For:

Woodward-Clyde Consultants
Maryland Heights, MO 63043

Submitted By:
St. Louis Chemistry Laboratory

Environmental Science &
Engineering, Inc.

December 10, 1991

A CILCORP Comoany

Environmental
Science &
Engineering, Inc,



ESE Environmental
Science &
Engineering, Inc.

December 10, 1991
ESE No. 5912031 0100

Ms. Cynthia Pavelka
Woodward-Clyde Consultants
2318 Millpark Dr.
Maryland Heights, MO 63043

RE: Report of Analytical Chemistry Results,
NL/Tara Corp Superfund Site
Industrial Hygiene Samples (24 Hour Service)

Dear Ms. Pavelka:

Enclosed is the complete report of results for twelve (12) PASP filter samples
received in the ESE St. Louis Laboratory on November 5, 6, 18 and 22, 1991. The
preliminary results have been reported to you verbally on November 7 and 19, 1991
and via telecommunications on November 26, 1991. The samples were analyzed in
accordance with the approved NIOSH methods as indicated in the report. Sample
results are reported in mg/m' based upon volumes issued by you to the ESE
Laboratory. Blanks and samples issued without volumes are reported in mg-total.

The QC results are composed of the following summaries: Method Blank for method
background evaluation, Continuing Calibration Verification for instrument
stability check and Standard Matrix Spike Recovery for method performance
evaluation.

The QC results have been reviewed by the analysts and the Laboratory Manager.
The QC results indicate that there were no technical problems with the analysis.

We appreciate the opportunity to be of technical service to you. If there are
any questions with regard to this report, please feel free to call.

Sincerely,

ENVIRONMENTAL SCIENCE /& ENGINEERING, INC.

3 .

John F. Gemoules
Laboratory Project Manager

JFG/pl/R£PORT/WWC-F.RPl

Enclosures

1 Ic.o5 L i l b u r n P.irk Road St Louis. MO o314o-3535 Phone (314) S67--I600 FJX ( 3 1 4 ) 5o7-5030



Environmental
Science &
Engineering, Inc.

St. Louis Chemistry Laboratory Analytical Chemistry

HMJ? Lilburn Park Road
5t Louis. Missouri b3146-3535

['hone !?14'?oT-4nOU
Fax ' 3 ! 4 > ^~oP~0

STATUS: FINAL PAGE*

PROJECT NAME:
PROJECT NUMBER.:
SAMPLE MATRIX:

WOODWARD CLYDE/NL-TARA CORP-/FILTERS

5912031 0100 REPORT DATE: 11-27-91
FILTERS LAB MANACER/OjC REVIEW: JEFFERY W. SIRIA

PROJECT MANAGER: JOHN F- GEMOULES REPORT APPROVED BT: FRANCIS Y- HUANG

SAMPLE I.D.
LABORATORY COLLECTION RECEIVED

I.D._______DATE DATE
LEAD, MG/M3(AIR)

METHOD; MTOSH 7300
ANALYSIS CHEM.

HATE TNTT.

PASP01
PASP#2
PASP*3

WWC-F*1 11/05/91 11/05/91
WWC-F*2 11/05/91 11/05/91
WWC-F*3 11/05/91 11/05/91
WWC-F*4 11/05/91 11/05/91

<0.0002
0.0002
0-0002
0-0002

11-06-91 JWC
11-06-91 JWC
11-06-91 JWC
11-06-91 JWC

SAMPLE I.D.
LABORATORY COLLECTION RECEIVED

I.D. DATE_____DATE
LEAD, MC-TOTAL

METHOD: MIQSH 7100
ANALYSIS CHEM.
DATE INIT•

PASP*5
PASP*6
PASP*7
PASP»8
PASP-9
PASP#10
PASP*11
PASP*12

WWC-F*5
WWC-F*6
WWC-F*7
WWC-F*8
WWC-F*9
WWC-F*10
WWC-F*11
WWC-F*12

11/06/91
11/15/91
11/15/91
11/15/91
11/15/91
11/15/91
11/22/91
11/22/91

11/06/91
11/18/91
11/18/91
11/18/91
11/18/91
11/18/91
11/22/91
11/22/91

<0-0001
0-0002
0.0002
<0-0001
0-0008
<0-0001
0-0006
0.002

11-20-91
11-20-91
11-20-91
11-20-91
11-20-91
11-20-91
11-26-91
11-26-91

JWC
JWC
JWC
JWC
JWC
JWC
JWC
JWC



SECTION 2

QC Summary



11/26/91 Environmental Science and Engineering. Inc.

Method Blank Sample Summary

Page I

NAHE
BARlim
BAR 1 UH
BARIUH
BAR I UH
BARIUM
BAR 1 UN
BARlUn
BAR! Utl
BARIW
BARIW
BARIUH
BARIUM
BARIUfl
BARIUM
LEAD
LEAD
LEAD
LEAD
I CAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD

NAME
BARIUM
BAR 1 UK
BARIUH
BARIUM
BAR) UK
BARIUH
BARIUM
BARIUM
BARIUM
BARIUH
BARIUM
BARIUM
BARIUH
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD

U N I T S S T O R " H [ T H BA ICM
H C - T O I A L I007"SIHA S64S?
HC-IOIAL
HC-TOIAL
HC-IOTAL
MC- IOTAL
HC- TOTAL
HC- TOTAL
HC- TOTAL
HC-TOTAL S6453
HO -TOTAL
HC-TOTAL
HC-TOTAL
HC- TOTAL
HC-TOTAL
(1C -TOTAL lOSI 'S IHA $6452
HC-TOTAl
HC-TOTAL
HC- TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL S6453
HC- TOTAL
MC TOTAL
HC- TOTAL
HC- TOTAL
HC- TOTAL

UNITS STOft'HETH B A T C H
HC- TOTAL 1007-SIHA S6452
MG- TOTAL
HC-TOTAL
HC-TOTAL

-HC-TOTAL
NO -TOTAL
HC- TOTAL
MC- TOTAL S6453
HC-TOTAL
HC- TOTAL
HC-TOTAL
HC- TOTAL
HC-TOTAL
MC-TOTAL 1051'SIHA S64S2
HC-TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL
HC- TOTAL

SAflPLt
HB'NOF I L T E R " ?
HBTIL IER"?
HB'NOF I L T E R ' 3
nB'f I L I £ R " 3
MB'HOf I L T E R ' 4
HB«riLIER«4
HB"NOr ILTER»5
HBT ILTER"5
HB«NOf ILTER" 1
HB»FILTER«I
HB«NOf ILTER"2
HB"f lLTER«2
HB"NOFILTER«3
NB«FILTER»3
HB*NOriLT[R«2
HB«riLTER«2
HB'NOf ILTCR'3
HB«FILTF.R"3
MB'NOI ILTER»4
HBTILTERM
HB'NOf ILTER"5
HB"f lLTER"5
HB«HOf ILTER" 1
HBT ILTER' I
HB»NOFILTER"2
HB-r iLTER"?
nB"NOriLTER"3
HB>r iLTER>3

Cont inuing Cal

SAMPLE
CCV«CHECK«I
CCV"CHECK«2
CCV«CHECK«4
CCV»CHECK«5
CCV«CH£CK»6
CCVCHECM7
CCV»CHECK»8
CCV'CHECK"!
CCV»CH£CK"2
CCV"CHECK"3
CCV«CHECK"4
CCV»CHECK»5
CCV»CHECK»6
CCV'CHECKM
CCV«CHECK"2
CCV"CHECK«4
CCV»CHECK»5
CCV"CHECK»6
CCV«CHECK»7
CCV"CHCCK«8

D A T t fOUNO fOOINOTE
11/06 /91 0.00001

U. 00001
0 . 000006
0.00002
0 . 000002
0.00005
0.00005
0.00004

11/20/91 0.00002
0 . 00002
0 . 0000 1
0 . 000008
0 . 000009
0 . 00002

11/06/91 0.0001
0.00008
0.00007
0 . 00009
0 . 000 1
0.00004
0.00009
0.0002

11/20/91 0.00002
0.0
0.00003
0.0
0.0
0.0

i brat ion V e r i f i c a t i o n Sample Sun

DATE TARCET FOUND
11/06/91 2.00 2.02

2.00 2.04
2.00 1.99
2.00 2.00
2.00 2.01
2.00 1.97
2.00 2 .01

11/20/91 2.00 2.04
2.00 2 .10
2.00 2.07
2.00 2.08
2.00 2.07
2.00 2.04

11/06/91 2.00 2.06
2.00 2.08
2.00 2.06
2.00 2.06
2.00 2 .07
2.00 2 04
2.00 2.06

•aiH

XRECV
101
102
99.5
100.0
101
98.5
101
102
105
104
104
104
102
103
104
103
103
104
102
103

RECV C R I T FOOTNOTE
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
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Cont inu ing C a l i b r a t i o n V e r i f i c a t i o n Sample Summary

NAME
LEAD
L E A D
L C A D
UAD
UAD
UAD

NAME
BAR 1 Un
BAR 1 UH
BARIUH
BARIUH
BARIUfl
BARIUtl
BARIUfl
BARIUM
BARIUM
BARIUfl
BARIUfl
BAR 1 UK
BARIUH
BARIUH
UAD
LEAD
UAD
LEAD
LEAD
LCAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD
LEAD

UNITS STOR'rUTH
HC- T O T A L
HC-T01AL
M C - T O T A L
MC-T01AL
H C - T O T A L
dC-TOTA l

UNITS STOH'HCTH
HG-TOTAL 1007'SIHA
HG- TOTAL
HG-TOTAL
MC-TOTAL
nC-TOTAL
HC-TOtAL
KC- TOTAL
DC-TOTAL
HG-TOTAL
M-TOTAL
NC-TOTAL
flC-TOTAL
HC-TOTAL
HC- TOTAL
MC-TOTAL I05I"SIHA
MC-TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL
MC-TOTAL
HC- TOTAL
HC- TOTAL
HC-TOTAL
HC-TOTAL
MC-TOTAL
HC-TOTAL
HC-TOTAL
HC-TOTAL

BATCH SAMPLE
S 6 4 5 3 C C V ' C H E C K " !

CCVCHECk'2
C C V « C H E C k " 3
CCV"CHlCk"4
C C V - C H E C k « 5
C C V " C H E C K " 6

Standard Matr i x

BATCH SAMPLE
S6452 SPI«NONE"2

SP2"NON£»2
SPI "NONE "3
SP2"NONE"3
SPI "NONE «4
SP2«NON£«4
SPI "HONE'S
SP2-NONC-5

S64S3 SPI "NOME "I
SP2»NON£»I
SPI "NONE" 2
SP2«NONE"2
SPI "NONE "3
SP2«NONE»3

S6452 SPI "NONE "2
SP2"NONE"2
SPI "NONE "3
SP2"NONE«3
SPI "NONE "4
SP2"NONE"4
SPI "NONE "5
SP2«NONE«S

S6453 SPI "NONE «l
SP2"NONE«I
SPI "NONE" 2
SP2«NONE»2
SPI "NONE "3
SP2«NOHE»3

D A T E T A R G E T
11/20 /91 2 .

2 .
2.
2 .
2.
2 .

S p i k e Recove ry

00
00
00
00
00
00

and

DATE T A R G E T
11/06/91 0.

0.
0.
0.
0
0.
0.
0.

II/20/SI 3.
0.
0
0.
o
0

11/06/91 0
0
0
0
0
0
0
0

11/20/91 3
0
0
0
0
0

300
300
300

.300
300
300
300

,300
00

.030

.300

.300

.030

.030

.030

.030

.030

.030

.030

.030

.030

.030

.00

.030

.030

.030

.030

.030

FOUND
2
2
2
2
2
2

.05

. 13

.09

.07

.07

.04

Repl icate

rouNO
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0

.294

.262

.291

.300

.281

.266

.300

.291

.72

.023

.258

.290

.027

.028

.029

.029

.029

.030

.028

.028

.029

.029

.60

.021

.029

.029

.026

.027

KRECV
103
107
105
104
104
102

RECV C R I T
60-120
80-120
60-120
80-120
80-120
80-120

fOOTNOTE

Summary

XRECV
98.
87.
97.
100

0
3
0
.0

93 .7
95.
100
97.
90.
76.
86.
96.
90.
93.
96.
96.
96.

3
.0
0
7
7
0
7
0
3
7
7
7

100.0
93.
93.
96.
96.
86.
70.
96.
96.
86.
90.

3
3
7
7
7
0
7
7
7
0

RECV CHIT
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
H/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
H/A
N/A
N/A
N/A
N/A

R . P . D .

1 1 . 5
RPD«I
3.05
RPD"I
1.69
RPD"I
3.05

1 1 . 7

3.60

0.0
RPD«I
3 .36
RPD«I
0.0
RPD»I
0.0

RPD"I
0.0
RPD«I
3 . 7 4

R . P . D . C H I T .
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

IOOTNOTE

N/A- Not applicable. Recovery criteria has yet to be established (or this method.
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Woodward-Clyde
Consultants
Engineering & sciences applied 10 me earth & us environment

July 15, 1992

Mr. Eugene Liu
Corps of Engineers
215 North 17th St.
Omaha, Nebraska 68102-4978

Dear Mr. Liu:

As requested by Mrs. Terry Bucholz, enclosed is a summary report for the Home Inspection
Survey (HIS) Recommendatipn Letters that were forwarded to Mr. Brad Bradley of the USEPA
to sign and mail.

The summary lists residents and owners to whom letters were mailed, and is divided into Phases
I and II. Phase I surveys were completed in November and December, 1991. The respective
letters and recommendations were sent to Mr. Brad Bradley of the USEPA on June 30, 1992 to
sign and mail. Phase II surveys were completed May, 1992. The respective letters and
recommendations are being sent to Mr. Brad Bradley to sign and mail concurrent with this
submittal.

The total number of letter packages to be mailed by the USEPA is as follows:
Phase I

Residents 91
Property Owners 35

Phase II
Residents 100
Property Owners 41

Total 267

The recommendation checklist included with each letter is based upon the inspection data
collected by the HIS inspectors during their inspection visits. The main pieces of data obtained
by the inspectors on which the recommendations are based included the number of children
living in the home, the percentage of peeling paint in each room, and the occurrence of lead
pipes and solder joints.

2318 Millpark Drive • Maryland Heights. Missouri 63043
314-429-ClOO • Fax 314-429-0462



Woodward-Clyde
Consultants
Engineering 4 sciences applied to the eartn 4 its environment

A complete copy of the appointment scheduling records, inspection forms, and letters to
residents and owners with recommendations are part of the project files that will be forwarded
to the Corps of Engineers at the conclusion of the project.

If you have any questions or would like more detailed information, please call.

Very truly yours,

Wendy Rembolt

5 Enclosures

cc: B. Bradley, USEPA
K. Hagg
D. Pate

2318 MillparK Drive • Maryland Heights. Missouri 63043
314 429-0100 • Fax 314-429-0462



PHASE I HOME INSPECTION SURVEY
RECOMMENDATION LETTERS SENT TO THE FOLLOWING PROPERTY OWNERS:

PROPERTY OWNER

EDWARD MELTON
2509 W MORELAND DR
GRANITE CITY, IL 62040

PHILUP JAIME
1643 SPRUCE
GRANITE CITY, IL 62040

MYLES J MIDGLEY JR
600 AUDUBON PLACE CT
BALLWIN, MO 63021

KHALDOUN SAFFAF
1728 CHESTNUT ST
GRANITE CITY, IL 62040

SHELBY KESSEL
7516 SUFFILD ST
LOVE PARK, IL 61103

CHARLES STONE
3010 BUXTON
GRANITE CITY, IL 62040

BRADLEY ROSS
2055b CLEVELAND BLVD
GRANITE CITY, IL 62040

PROPERTY SURVEYED

1938 ADAMS

2157 BENTON
2159 BENTON

2163A BENTON
2163 BENTON

1728 CHESTNUT
1730 CHESTNUT

2023 BRYAN

1708A CLEVELAND
1708B CLEVELAND

1708 CLEVELAND
1710A CLEVELAND
171 OB CLEVELAND

1715 EDISON
1715A EDISON
1715B EDISON

1014R GREENWOOD
1014 GREENWOOD

2055A CLEVELAND

Page 1 of 15



JOHN LARGE
2408 SUNBURY
GRANITE CITY, IL 62040

CAROL COREY
4005 NORTH
GRANITE CITY, IL 62040

DAVE MITCHELL
20TH AND EDISON
GRANITE CITY, IL 62040

GARY MILLER
2207 ILLINOIS
GRANITE CITY, IL 62040

BRAD WALLACE
2039 STATE ST
GRANITE CITY, IL 62040

WILLIAM A DALTON
2036B WASHINGTON
GRANITE CITY, IL 62040

1719A DELMAR
1719B DELMAR

807 NIEDRINGHAUS

1245 NIEDRINGHAUS
1255 NIEDRINGHAUS

1614 SPRUCE REAR
1614 SPRUCE FRONT

2039A STATE
2039C STATE

2036A WASHINGTON
2036B WASHINGTON
2036D WASHINGTON

DAVID D BRAWLEY
4724 NAMEOKI RD
GRANITE CITY, IL 62040

BEATRICE STENITZER
1009 GRAND
MADISON, IL 62060

HATTIE MULNIK
626 LINCOLN AVE
VENICE, IL 62050

DAVID CAUSEY
1033 MCCAMBRJDGE
MADISON, IL 62060

2038 WASHINGTON

1009R GRAND

1311 IOWA

1033 MCCAMBRIDGE

Page 2 of 15



PHASE I HOME INSPECTION SURVEY
RECOMMENDATION LETTERS SENT TO THE FOLLOWING RESIDENTS:

TERRI L FINCK
1930 ADAMS ST.
GRANITE CITY, IL 62040

DAVID TRJPP
1938 ADAMS ST
GRANITE CITY, IL 62040

DELORES J WOLFE
1942 ADAMS ST.
GRANITE CITY, IL 62040

ALBERT PAUL
2034 ADAMS ST
GRANITE CITY, IL 62040

GENEVA BROOKS
2138 ADAMS ST
GRANITE CITY, IL 62040

THOMAS POLLARD
1911 BENTON ST
GRANITE CITY, IL 62040

GEORGE COOK
1925 BENTON ST
GRANITE CITY, IL 62040

DAVE BENNETT
2038 BENTON
GRANITE CITY, IL 62040

FAY DUKES
2157 BENTON ST
GRANITE CITY, IL 62040

LARRY J LEMASTER
2158 BENTON ST
GRANITE CITY, IL 62040

RUBY TINSLEY
2159 BENTON ST
GRANITE CITY, IL 62040

DAVID SIEGLE
2163A BENTON REAR
GRANITE CITY, IL 62040

LLOYD L CAVANESS
2228 BENTON ST
GRANITE CITY, IL 62040

MICHAEL UNFRIED
2248 BENTON ST
GRANITE CITY, IL 62040

FRED STITCH
2254 BENTON ST
GRANITE CITY, IL 62040

MELBA ANDERSON
2023 BRYAN AVE
GRANITE CITY, IL 62040

KHALDOUN SAFFAF
1728 CHESTNUT ST
GRANITE CITY, IL 62040

RESIDENT
1730 CHESTNUT ST
GRANITE CITY, IL 62040

ROBERT SCHILDMAN
1750 CHESTNUT ST
GRANITE CITY, IL 62040

RESIDENT
1708A CLEVELAND
GRANITE CITY, IL 62040
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RESIDENT
1708B CLEVELAND
GRANITE CITY, IL 62040

RESIDENT
1708 CLEVELAND BLVD
GRANITE CITY, IL 62040

EUGENE HALYAMA
1919 CLEVELAND BLVD
GRANITE CITY, IL 62040

TIMOTHY VENNE
2029 CLEVELAND BLVD
GRANITE CITY, IL 62040

RESIDENT
2055A CLEVELAND BLVD
GRANITE CITY, IL 62040

BRADLEY W ROSS
2055B CLEVELAND BLVD
GRANITE CITY, IL 62040

ORLO C DERMOTT
1628 DELMAR AVE
GRANITE CITY, IL 62040

JOSEPH J YELINEK
1704 DELMAR
GRANITE CITY, IL 62040

EFFIE BAYS
1728 DELMAR AVE
GRANITE CITY, IL 62040

LORRAINE RODRIGUEZ
1747 DELMAR
GRANITE CITY, IL 62040

PAUL D WILSON
1707 EDISON AVE
GRANITE CITY, IL 62040

RESIDENT
1715 EDISON
GRANITE CITY, IL 62040

RESIDENT
1715A EDISON
GRANITE CITY, IL 62040

RESIDENT
171 SB EDISON AVE
GRANITE CITY, IL 62040

LAWRENCE HOPKINS
2143 LEE AVE
GRANITE CITY, IL 62040

DENNIS CARDIN
1610 MAPLE ST
GRANITE CITY, IL 62040

BARBARA HANKS
1640 MAPLE ST
GRANITE CITY, IL 62040

JESSICA JAIME
1647 MAPLE ST
GRANITE CITY, IL 62040

JANICE MCGINNES
1713 MAPLE ST
GRANITE CITY, IL 62040

THOMAS MARSH
1739 MAPLE ST
GRANITE CITY, IL 62040

FRANK KITTEL
1741 MAPLE ST
GRANITE CITY, IL 62040

KIM LIGNOUL
807 NIEDRINGHAUS
GRANITE CITY, IL 62040
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

77 WEST JACKSON BOULEVARD
CHICAGO. IL 60604-3590

July 10, 1992

REPLY TO THE ATTEWTX3N Of:

Sam Avedisan
2128 Adams
Granite City, IL 62040

A visual home inspection at 2128 Adams in Granite City, IL was recently performed as part
of the ML Industries/ Taracorp Superfund Project. The purpose of the inspection was to
identify potential sources of lead contamination inside your home. The following are the
results of the inspection and recommendations to decrease your family's exposure to lead.

Since your home was built prior to the 1950's, there is the potential that lead-based paint,
lead water pipes and solder joints may be present. Lead from these sources may be ingested
or inhaled from chipping and peeling paint or dissolved lead in the water pipes. Another •
source of lead may be from outside soil tracked into your home by shoes and pets. The
inspection did not include testing for lead but did identify possible exposure routes if lead
is present.

In your home the visual inspection identified weathered paint within the utility/basement.
The other rooms appeared to have no paint. There was no visual indication of lead water
supply pipes and there may be lead solder joints in the kitchen, bath, or utility/basement.

The enclosed fact sheet gives a list of recommendations to reduce potential lead exposure in
your home. Use of these recommendations by individual homeowners and residents is
entirely voluntary. The recommendations that apply to your household are identified by a
check in the corresponding box.

If you have any questions concerning your home inspection or regarding the cleanup of the
NL/Taracorp Superfund Site, please contact me or Mary Ann Croce-LaFaire, toll free, at
1-800-621-8431.

Sincerely,

Brad W. Bradley
USEPA Project Manager

Enclosure

Printed on Recycled Paper



> UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
T^^ \ REGION 5

\ -X\|//L.J? 77 WEST JACKSON BOULEVARD
\^ ^<F CHICAGO. IL 60604-3590

RECOMMENDATIONS TO ELIMINATE LEAD EXPOSURE IN YOUR HOME ARE:

Reduce Exposure to Lead Paint

Lead in paint is common in houses built prior to 1950. It is not a hazard unless it is
available as chips or dust which may be ingested or inhaled by young children.
Recommendations are:

• Vacuum areas where paint is chipping or flaking carefully and cover the areas with
primer, fresh paint or wall paper.

• Replace woodwork that is in poor condition.

• As an interim measure, block access to areas in bad condition by a piece of furniture
so children are not able to chew on paint chips.

• Supervise children to prevent chewing on painted windowsills, woodwork or other
painted areas.

Reduce Lead Intake from Water

• Before using your water for drinking or cooking, let the water run for at least one
minute. Teach children to do the same.

• Do not drink or cook with water from your hot water tap. Hot water is more likely
to dissolve lead.

• Substitute bottled drinking water or keep a bottle of flushed water handy for children
to drink (option if above not followed).

• Use only lead free solder and flux and new copper plumbing or plastic pipe when
repairing water lines.

Reduce Other Indoor Sources of Lead

• Remove older cribs, furniture or toys which may have been painted with lead paint
from your home.

Printed on Recycled Paper
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

Do not use metal containers, such as pewter or brass pitchers, for food or beverages.

Do not use old or imported ceramic containers or dishes which may be colored with
lead glazes for food.

Protect Your Child from Dust Ingestion - Indoors

• Replace furnace filters often.

• Place a good door mat at the door and teach children to wipe their feet before
entering.

• Keep windows closed as much as possible to reduce dust in the house.

• Practice good housekeeping and good hygiene:
Vacuum rugs weekly and furniture and drapes often.
Damp mop floors with a high phosphate cleaner (such as Spic 'N' Span).
Dust furniture with an oiled cloth or damp cloth wetted with a high phosphate
cleaner.
Wash toddlers hands and toys often.
Discourage thumb-sucking.

Protect Your Child from Soil Ingestion - Outdoors

• Limit exposure to dirt:
Cover areas of exposed dirt with grass, flowers, mulch or concrete.
Wash down very dusty areas with a hose.
Discourage children from playing in dirt not covered with grass, gravel or
groundcover.
Supervise young children to prevent the eating of dirt.

• Practice good hygiene:
No eating outdoors.
Wash hands frequently.
Wash toys that have been taken outdoors.

Printed en Recycled Paper



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
? JTM X>
s ^£^1 5 REGION 5
\ î]/̂ . " 77 WEST JACKSON BOULEVARD

•^ CHICAGO, IL 60604-3590

Alter Gardening Activities

• Do not dig or turn soil on windy days.

• Do not grow root vegetables (such as carrots) or leafy vegetables (such as lettuce or
cabbage).

• Use gloves while gardening. Wash hands and change clothes before preparing food.

• Mulch gardens to keep the dust movement down.

• Wash all home-grown fruits and vegetables well.

Practice Good Nutrition

• Maintain a well balanced diet high in Calcium, Iron and Vitamin C.
Foods that are High in Iron:

Liver, lean meat
Tuna fish (packed in water)
Eggs
Raisins
Spinach and greens

Foods that are High in Calcium:
Milk and Cheese
Cottage cheese and Yogurt
Ice Milk

Foods that are High in Vitamin C:
Fruits and Fruit Juice
Bell Peppers and Tomatoes
Potatoes, Sweet Potatoes (cooked in their skins)

• Reduce the intake of foods high in fats and oil (these foods make it easier for the
body to absorb lead:

Foods that should be limited:
Butter, oil, lard, margarine
Potato Chips, Com Chips, French Fries
Fried Foods (remove skin from chicken and fat from meat)

• Throw away food that falls on the floor.

Printed on Recycled Paper



TABLE I

Contact Residential Letter

March 6, 1992

Sam Avedisan
2128 Adams
Granite City, IL 62040

Dear Sam Avedisan:

Woodward-Clyde Consultants, representing the United States Environmental Protection
Agency, Region 5 (USEPA), will be inspecting the interior of your home(s) to determine
what sources of lead contamination may be located inside your home. These home
inspections are in connection with the cleanup of the NL Industries/Taracorp Superfund Site.

According to the USEPA, a "Consent for Access to Property and Home" was returned
granting the USEPA and its representatives permission to conduct a home interior
inspection(s). Two professional inspectors will walk through your home and visually identify
possible sources of lead contamination. The home inspection will take approximately one
half hour. This inspection will then be used to recommend ways that you may be able to
reduce the levels and/or potential health impacts of any lead contamination in your home or
homes.

Woodward-Clyde Consultants would like to schedule an appointment at your convenience
for the inspection. Please call our Granite City office at 451-1447 to set up your
appointment time. If you have questions regarding the clean up of the NL/Taracorp
Superfund Site, please contact the USEPA representative, Mary Ann LaFaire, toll free, at
1-800-621-8431.

Sincerely,

Woodward-Clyde Consultants

H1SCONRS.APX Ptge 1 of 1 August 18, 1992
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CHAIN OF CUSTODY RECORD
WOODWARD-CLYDE CONSULTANTS

2318»MILLPARK DR.
MARYLAND HEIGHTS, MISSOURI 63043
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HOME INSPECTION SURVEY FORM

Appointment Time: 9234/ML 17:30
Actual Start Time: _____ /7-'
Residence ID: AD2140
Team No. : 01

HOUSEHOLD MEMBER PERSONAL INFORMATION

Name of Respondent: JACQUILINEfcfEAGER

Phone number:(Home) 877 7243 (Work) 798 3359

Address: 2140 ADAMS ST
GRANITE CITY/ IL 62040

Please Correct:

Do you rent? N

If Yes, please list landlord's name, address, and telephone number.

Landlord's name:

Address:

Phone:

How long have you lived in house: ____ 0-5 years
t-""̂ ' 5-10 years _____ 10-20 years _____ 20 or more

Number of people living in house: fiduils / Cnifc(<u>0 3\^

Other Comments: _______________________________:_______

Inspectors, Signatures: (1)
Date ; f/i- /?^ Time: 1^

(2) vLCM.v Vo>. ^K.\i Q.Q/
Date:_s5"A/9a__ Time; /7-



DETAIL REPORT OP RESPONDENTS'
Kon May 18 08:10:29 1992
Pag* 2/110

ANSWERS MATCHING A QUERY

_ . — — --

1 ResIdNbr
3 Firstnaae
5 Wk_Tel
7 City_Zip

1 Ll_Na«el
3 Ll_Tel
5 Ll_City

1 AcssAgree
3 LetterDate

1 ResLoc

1 Methodl
3 MethTimel
5 Contacted 1

1 Metbod2
3 MetbTi»e2
5 Contacted2

1 Method3
3 MethTi»e3
5 Contacted3

1 Method 4
3 MethTi»e4
5 Contacted4

1 Methods
3 MethTiaeS
5 ContactedS

1 TeaoNbrl
3 AppSchDayl
5 AppSchMadebyl
7 Survey Cmpl

1 TeanHbr2
3 AppSchDay2
5 AppSehMadeby2
7 SurveyCap2

• —————— SECTION
AD2140
JACQUILINE
798-3359
GRANITE_CITY,J

• ———— SECTION

Yes
92/04/12
—————— SECTION

—————— SECTION
Tele
16:00
Yes
—————— SECTION
Tele
16:10
Yes
—————— SECTION
Tele
14:00
No
—————— SECTION
Tele
11:48
Yes

01
TUB
CAO
NO
—————— SECTION
01
WED
CAO
Yes

A ———————————
2 Lastnasie
4 Teljlbr
6 Street_Addre«s

CL _ 62040 8 R«nt

2 Ll_Na»e2
4 LlJUidress

c —————————————
2 LetterSent

D —————————————

E ———————————————— •
2 MethDatel
4 MethNadebyl

p ————————————— .
2 MetbDate2
4 MethMadeby2

o ——————————— •
2 MetbDate3
4 MethMadeby3

H ————————————— .
2 MethDate4
4 MethMadeby4

I ————————————— .
2 MethDateS
4 MethMadebyS

j ————————————— .
2 AppSchDatel
4 AppSchTijuel
6 Spec Ins tl

2 AppSchDate2
4 AppSchTi«e2
6 Speclnst2

YEAGER
877-7243
2140_ADAMS_ST

NO

^

Yes

92/04/17
CAO

92/04/17
CAO

92/05/04
CAO

92/05/05
CAO

-

92/04/28
17:30
NONE

92/05/06
17:30
NONE



TABLE 2

Home Inspection Surveys Conducted
Address List - Granite City

Resident
ID Number
AD1930
AD1938
AD1942
AD2034
AD2128
AD2138
AD2140
BE1911
BE1925
BE1926
BE1941
BE2038
BE2103
BE2153A
BE2153
BE2155A
BE2155
BE2157
BE2158
BE2159
BE2163A
BE2163
BE2228
BE2232
BE2248
BE2254

Street Address
1930 ADAMS ST
1938 ADAMS ST
1942 ADAMS ST
2034 ADAMS ST
2128 ADAMS ST
2138 ADAMS ST
2140 ADAMS ST
1911BENTONST
1925 BENTON ST
1926 BENTON ST
1941 BENTON ST
2038 BENTON ST
2103 BENTON ST
2153A BENTON AVE
2153 BENTON AVE
2155 A BENTON AVE
2155 BENTON AVE
2157 BENTON ST
2158 BENTON ST
2159 BENTON ST
2163 A BENTON REAR
2163 BENTON ST
2228 BENTON ST
2232 BENTON ST
2248 BENTON ST
2254 BENTON ST

City and Zip Code
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, EL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040

HIS Ad LST.APX Page 1 of 8 August 17,1992



Resident
ID Number Street Address Citv and Zip Code

GR2246
GR2247A
GR2247
IO1423
LE2029
LE2127
LE2143
LE2145
LE2161
MA1415
MA1420
MA1423
MP1610
MP1633
MP1640
MP1647
MP1713
MP1739
MP1741
MP1747
NI0807
NI0821
NI0830
NI0901
Nil245
Nil 255
OH2014
OL1601
OL1625
OL1629

2246 GRAND AVE
2247 A GRAND AVE
2247 GRAND AVE, DOWN
1423 IOWA ST
2029 LEE AVE
2127 LEE AVE
2143 LEE AVE
2145 LEE AVE
2161 LEE AVE
1415 MADISON AVE
1420 MADISON AVE
1423 MADISON AVE
1610 MAPLE ST
1633 MAPLE ST
1640 MAPLE ST
1647 MAPLE ST
1713 MAPLE ST
1739 MAPLE ST
1741 MAPLE ST
1747 MAPLE ST
807 NIEDRINGHAUS AVE
821 NIEDRINGHAUS AVE
830 NIEDRINGHAUS AVE
901 NIEDRINGHAUS AVE
1245 NIEDRINGHAUS AVE
1255 NIEDRINGHAUS
2014 OHIO AVE
1601 OLIVE ST
1625 OLIVE ST
1629 OLIVE ST

GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, EL 62040*
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
GRANITE CITY, IL 62040
GRANITE CITY, EL 62040
GRANITE CITY, IL 62040
GRANITE CITY, EL 62040
GRANITE CITY, EL 62040
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Resident
ID Number Street Address Citv and Zip Code

OL1639
OL1720
OL1721
OL1724
OL1725
OL1744
OL1747
OL1751
SP1602
SP1614R
SP1614
SP1626
SP1744
SP1754
ST2039A
ST2039C
ST2039
ST2041
ST2119
ST2141A
ST2141
ST2150
ST2158
ST2210
ST2216
ST2228
ST2230
ST2235
ST2254
ST2256

1639 OLIVE ST
1720 OLIVE ST
1721 OLIVE ST
1724 OLIVE ST
1725 OLIVE ST
1744 OLIVE ST
1747 OLIVE ST
1751 OLIVE ST
1602 SPRUCE ST
1614 SPRUCE REAR
1614 SPRUCE FRONT
1626 SPRUCE ST
1744 SPRUCE ST
1754 SPRUCE ST
2039A STATE ST
2039C STATE ST
2039 STATE ST
2041 STATE ST, DOWN
2119 STATE ST
2141A STATE ST
2141 STATE ST
2150 STATE ST
2158 STATE ST
2210 STATE ST
2216 STATE ST
2228 STATE ST
2230 STATE ST
2235 STATE ST
2254 STATE ST
2256 STATE ST

GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
2GRANITECrrY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
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Resident
ID Number Street Address Citv and Zip Code

TF1313
TT1510
WA1713
WS2036A
WS2036B
WS2036C
WS2036D
WS2038
WS2104L
WS2104U
WT2612
WT2636

1313 21ST ST
1510 23RD ST
1713 WALNUT ST
2036A WASHINGTON AVE
2036B WASHINGTON AVE
2036C WASHINGTON AVE
2036D WASHINGTON AVE
2038 WASHINGTON AVE

GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040
GRANITE CITY, IL 62040

2104 LOWER WASHINGTON AVE GRANITE CITY, IL 62040
2104 UPPER WASHINGTON AVE GRANITE CITY, IL 62040
2612 W. 20TH ST GRANITE CITY, IL 62040
2636 W. 20TH ST GRANITE CITY, IL 62040.
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TABLE

Home Inspection Surveys Conducted
Adress List - Madison

Resident
ID Number Street Address Citv and Zip Code

AL1200
AL1218
ELI 603
ELI 606
EL1715
EL1717
EL1723
EL1918
ER1853
GR0808
GR0900A
GR0900
GR1009R
GR1009
GR1225
GR1325
GW1001
GW1014R
GW1014
GW1015
GW1018
GW1028
GWI108
IO0820

1200 ALTON AVE
1218 ALTON AVE
1603 ELIZABETH
1606 ELIZABETH
1715 ELIZABETH
1717 ELIZABETH
1723 ELIZABETH
1918 ELIZABETH
1853 EDWARDSVILLE ROAD
808 GRAND AVE
900 GRAND AVE, UP
900 GRAND AVE
1009R GRAND AVE
1009 GRAND AVE
1225 GRAND AVE
1325 GRAND AVE
1001 GREENWOOD
1014R GREENWOOD
1014 GREENWOOD
1015 GREENWOOD
1018 GREENWOOD
1028 GREENWOOD
1108 GREENWOOD
820 IOWA ST

MADISON, IL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
MADISON, EL 62060
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Resident
ID Number Street Address Citv and Zip Code

IO0823
IO0912
IO1018
IO1122
IO1124
IO1211
IO1238
IO1311
IO1316
IO1324
KE1604
KE1608
KE1609
KE1616
MA1230
MC1033
ME0618
ME0631
ME0636
ME0641
ME0645
RE1000
RE1030
RE1032
RE1112
SA0633
ST1022
ST1102
WS0919
WS0921

823 IOWA ST
912 IOWA ST
1018 IOWA ST
1122 IOWA ST
1124 IOWA ST
1211 IOWA ST
1238 IOWA ST
1311 IOWA ST
1316 IOWA ST
1324 IOWA ST
1604
1608
1609
1616
1230 MADISON AVE
1033 MCCAMBRIDGE
618MERIDOCIA
631 MEREDOCIA
636 MERIDOCIA
641 MEREDOCIA
645 MEREDOCIA
1000 REYNOLDS
1030 REYNOLDS
1032 REYNOLDS
1112 REYNOLDS
633 SALVETER
1022 STATE ST
1102 STATE ST
919 WASfflNGTON AVE
921 WASHINGTON AVE

MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADSION, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62050
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
MADISON, IL 62060
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